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ABSTRACT 
Over 500 samples were c o l l e c t e d from as wide a v a r i e t y of 
v e g e t a t i o n types as p o s s i b l e . The p r i n c i p l e s of the Z u r i c h -
M b n t p e l l i e r School of phytosociology were followed to form the 
data i n t o a s p e c i e s - r e l e v e matrix f o r each vegetation type. The 
CLUSTAN package of computer programs was u t i l i s e d , u s i n g Ward's 
E r r o r Sum of Squares as a s o r t i n g routine, to produce d i f f e r e n t i a t e d 
data t a b l e s . 
72 groups were i d e n t i f i e d , and described and compared with u n i t s 
recognised i n B r i t a i n and North-West Europe. 
38 groups were assigned to 21 A s s o c i a t i o n s and the remainder were 
l e f t as noda of doubtful s t a t u s w i t h i n a l l i a n c e s and orders. A l l 
communities were c l a s s i f i e d i n t o higher syntaxa fdllowing, with only 
a few exceptions, the scheme of Westhoff and Den Held (1969). 
The C l a s s e s and A l l i a n c i e s used to.contain the communities are as 
f o l l o w s : 
C a k i l e t e a maritimae A t r i p l i c i o n l i t t o r a l i s 
Open communities (of mainly 
annual s p e c i e s ) of s h i n g l e 
beaches and s t r a n d l i n e s 
Agropyretea_gungentis Honkenyo-Crambi on ma r i timae 
Open, unstable, 
h a l o n i t r o p h i l e communities 
of b i e n n i a l s and p e r e n n i a l s , 
of s h i n g l e beaches and 
s t r a n d l i n e s . 
Agropyrion pungentis 
S t a b l e communities i n 
maritime areas s u b j e c t 
to disturbance. 
Ammophiletea Agropyrion boreoatlanticum 
Unstable^ pioneer 
communties on sand. 
?l§0*§SiD§*§§_5S!ii9Eis 
Ammophilion b o r e a l i s 
Mobile dune communities. 
Agropyro-Rumicion c r i s p i 
Disturbance communities 
of t r a n s i t i o n a l and 
r e l a t i v e l y unstable 
h a b i t a t s . 
Phragmitetea 
Fes tuco-Brome tisa 
A s t e r e t e a t r i p o l i i 
M o l i n i o-Arrhena the re tea 
Montio-Cardaminetea 
P a r v o c a r i c e t e a 
S c h e u c h z e r i e t e a 
Magnocaricion 
Large sedge communities. 
G a l i o - K o e l e r i o n 
Dry g r a s s l a n d s on 
a c i d i c s o i l s i n the 
a t l a n t i c s e c t o r 
Mesobromion e r e c t i 
Semi-dry c a l c a r e o u s 
g r a s s l a n d s . 
Saginion maritimae 
Closed maritime g r a s s l a n d s 
on sandy s o i l s i n the 
upper saltmarsh regions. 
P u c c i n e l l i o n maritimae 
Halophyte communities of 
lower saltmarshes. 
Armerion maritimae 
Halophyte communities of 
upper saltmarshes. 
E l e c h a r i o n uniglumis 
Communal sedge communities 
of saltmarsh boundaries. 
P u c c i n e l l i o - S p e r g u l a r i o n s a l i n a e 
Distrubed maritime 
communities on sand 
and g r a v e l . 
C a l t h i o n p a l u s t r i s 
Fen meadow vegetation. 
Cynosurion c r i s t a t i 
Communities of grazed, 
lowland pastures and 
s i m i l a r h a b i t a t s . 
Cratoneurion 
Chalk and limestone 
s p r i n g communities. 
C a r i c i o n curto-nigrae 
Small sedge communities 
i n . h a b i t a t s near s p r i n g s . 
C a r i c i o n d a v a l l i a n a e 
Small sedge vegetation 
of b a s e - r i c h h a b i t a t s . 
Rhyncospprion albae 
Species poor vegetation 
i n pools i n poor fens and 
mires. 
Oxycocco^Sghagnetea 
Na rdo-Ca11une tea 
C a r i c e t e a curvulae 
C a r i c i o n l a s i o c a r p a e 
Communities of pools i n 
moderately r i c h f o i s and mires. 
E r i c i o n t e t r a l i c i s 
Wet heath communities 
on shallow peat. 
Erico-Sphagnion 
Bog communities. 
V i o l i o n caninae 
Rough g r a s s l a n d s . 
U l i c i o n nanae 
Oceanic heaths. 
A r c t o s t a p h y l e t o - C e t r a r i o n n i v a l i s 
Chionophobous montane 
gr a s s and dwarf-shrub 
heath communities. 
The occurrence and i n t e r - r e l a t i o n s h i p s of the p l a n t communities of 
the Southern I s l e s a r e d i s c u s s e d , and the p o t e n t i a l p r e s s u r e s on 
Shetland v e getation a r e examined. 
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CHAPTER 1 
INTRODUCTION 
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1.1 THE SHETLAND ISLES 
The Shetland I s l a n d s l i e a c r o s s l a t i t u d e 60°N, about 241 km north 
of Duncansby Head, Scotland, and 322 km west of Bergen i n Norway. There 
are over 100 i s l a n d s , ranging i n s i z e from the Mainland which i s 88 km long 
and, a t i t s broadest, 32 km wide, to co u n t l e s s s t a c k s and holms b a r e l y as 
l a r g e as an a c r e . Fig.1.1.1 shows the p o s i t i o n of the Shetland I s l e s . 
U n t i l r e c e n t l y the I s l a n d s ' economy r e s t e d on c r o f t i n g , f i s h i n g , 
knitwear and tourism, but the d i s c o v e r y of o i l beneath the North Sea has 
brought new wealth, new ide a s and new people to t h i s i s o l a t e d archipelago. 
T h i s study i s p a r t i c u l a r l y concerned with the Southern I s l e s , t h a t i s , 
south of an imaginary l i n e drawn through the Y e l l Sound (see Fig.2.1.1) 
but i s intended to complement a s i m i l a r survey of the Northern I s l e s by 
Lewis ( 1 9 7 6 ) . 
1.2 BACKGROUND TO THE PROJECT 
S i n c e the " p h y t o s o c i o l o g i c a l r e v o l u t i o n " brought about by Braun-
Blanquet and h i s f o l l o w e r s i n Europe, B r i t i s h e c o l o g i s t s have described 
p a r t s o f the United Kingdom according to h i s methods. But most have 
worked on s p e c i f i c v egetation types, e.g. gr a s s l a n d s (Shimwell 1971a,b, 
W i l l i a m s and V a r l e y 1967), heath and bog (Moore 1968) and wetlands 
(Wheeler 1975), while few have studied d i s c r e t e a r e a s . Among those of 
the l a t t e r category are Adam, B i r k s , Huntley and P r e n t i c e (1975) working 
a t Malham Tarn, Randall (1972) on the Monach I s l e s , B i r k s (1973) on Skye 
and P r e n t i c e and P r e n t i c e (1975) on North Hoy, Orkney. 
L a r g e r a r e a s have been d e s c r i b e d to a more general l e v e l , e.g. 
McVean and R a t c l i f f e (1962) i n the S c o t t i s h Highlands. To date no such 
v a r i e d i s l a n d group c l o s e to B r i t a i n has been surveyed w i t h reference to 
most o f i t s n a t u r a l v e g e tation types. 
I t seemed, then, t h a t to study i s l a n d s , with r e l a t i v e l y d e f i n i t e 
boundaries between land and seaj,,^a^^-j^e:tween i s l a n d group and mainland 
ICELAND 
FAROE 
SHETLAND D 
Lerwick 
ORKNEY 
uncansby Head 
« 1 100 km 
FIG. 1.1.1. MAP TO SHOW THE POSITION OF THE SHETLAND ISLES 
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B r i t a i n , would make a va l u a b l e c o n t r i b u t i o n to c l a s s i f i c a t i o n of B r i t i s h 
v e g e t a t i o n i n a European coritext. T h i s could be done p a r t i c u l a r l y 
through the works of Oberdorfer (1957), Westhoff &D:en Held (1969). 
The c h o i c e of the Shetland I s l a n d s r e s u l t e d from c o n s i d e r a t i o n of 
a number o f . f a c t o r s . 
At the onset of the p r o j e c t , i n 1972, these I s l a n d s , as a whole, had 
been s u b j e c t . t o no b o t a n i c a l work other than the production of s p e c i e s 
l i s t s and s h o r t e c o l o g i c a l observations (see 2 . 4 ) . The way was thus 
open f o r a complete survey. 
The I s l a n d s are the most n o r t h e r l y p a r t s of B r i t a i n , and second only 
to S t . K i l d a i n i s o l a t i o n from the mainland, they are approximately 
e q u i d i s t a n t from Scandinavia, B r i t a i n and the Faroes (see f i g . 1 . 1 . 1 ) . 
F i n a l l y , w i t h i n an extremely oceanic c l i m a t e , a wide range of 
v e g e t a t i o n types can be found v i z : blanket bog, heath, g r a s s l a n d and c o a s t a l 
communities. 
The a r e a l a c k s woodlands (the p l a n t a t i o n s a t Kergord were not studied),, 
deep r i v e r s and a s s o c i a t e d riverbank communities. 
I n the time a v a i l a b l e i t was not p o s s i b l e to cover a l l vegetation of 
the Southern I s l e s . The sea forms a n a t u r a l boundary to a l l i s l a n d s and 
i n the study the mean low water mark was the b o r d e r l i n e f o r vegetation 
samples. With the exception of saltmarsh s p e c i e s , algad communities 
wete not i n c l u d e d . L o c h s i d e s were sampled, but not the a q u a t i c , open 
water v e g e t a t i o n , except where s i l t i n g or e r o s i o n made the 'edge' d i f f i c u l t 
t o d e f i n e and where emergent communities were prominent. 
A g r i c u l t u r a l land and r u d e r a l areas were not sampled s i n c e they did 
not f a l l w i t h i n the ' n a t u r a l / s e m i - n a t u r a l ' b r i e f s e t f o r the survey. 
T h i s b r i e f may be considered as:to d e f i n e , d e s c r i b e and c h a r a c t e r i s e 
the main n a t u r a l and semi-natural vegetation types i n the Southern I s l a n d s 
of Shetland, and to r e l a t e these types, where p o s s i b l e with e s t a b l i s h e d 
p h y t o s o c i o l o g i c a l u n i t s . 
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1.3 IDENTIFICATION 
I d e n t i f i c a t i o n of some s p e c i e s i n such an area proves q u i t e d i f f i c u l t . 
Many of the sedges and g r a s s e s never produce flowers, while the vegetative 
forms are o f t e n stunted by c l i m a t i c e f f e c t s . Plantago m a r i t i o a i s 
notable, being found i n an extremely h a i r y and s u c c u l e n t form near-coasts, 
on s e r p e n t i n e and a t higher a l t i t u d e s . T h i s was described f i r s t by 
Thomas Edmonston and l a t e r named Plantago Edmonstoni by Druce (1920). 
However, the former, more widespread name has been used here. 
There are 21 m i c r o s p e c i e s of Hieracium i n Shetland which have been 
de s c r i b e d and mapped by Walter S c o t t , who a l s o i d e n t i f i e d some specimens 
from the p r e s e n t survey. 
S i m i l a r l y the Euphrasia s p e c i e s are diverge and stunted by c l i m a t e . 
These were i d e n t i f i e d by Dr.P.Yeo. 
Mosses and l i v e r w o r t s w^e brought back to Durham for checking. Once 
again l a c k of f r u i t i n g m a t e r i a l made i d e n t i f i c a t i o n d i f f i c u l t , e s p e c i a l l y 
of Bryum spp which could only be named to g e n e r i c l e v e l . Rev.G.Graham 
and Dr.M.Hill were most h e l p f u l w i t h checking and i d e n t i f i c a t i o n and 
Miss E.Lobley checked a number of Sphagnum spp. 
Most l i c h e n s were i d e n t i f i e d by J.Skinner, and Dr.M.Roberts named a 
number of the algae c o l l e c t e d from saltmarsh communities. 
1.4 CQNVENTIQNS AND TERMS 
Spe c i e s nomenclature, u n l e s s i n d i c a t e d otherwise, follows these 
a u t h o r i t i e s : 
Phanerogams: F l o r a of the B r i t i s h I s l e s , 2nd ed. Clapham, 
T u t i n and Warburg (1962) 
Mosses: Census Catalogue of B r i t i s h Mosses, 3rd ed. 
Warburg (1963) 
L i v e r w o r t s : Census Catalogue of B r i t i s h Hepatics, 4th ed. 
Paton (1965) 
L i c h e n s : A New Check L i s t of B r i t i s h L i c h e n s . James (1965) 
The f o l l o w i n g a b b r e v i a t i o n s were used i n both the t e x t and p h y t o s o c i o l o g i c a l 
t a b l e s : 
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A g r o s t i s canina = 
D a c t y l o r c h i s ericetorum = 
Trichophorum cespitosum = 
Hypnum er i c e t o r u m = 
Sphagnum c a p i l l a c e u m = 
A canina ssp.montana 
D.maculata ssp.ericetorum 
T.cespitosum ssp.germanicum 
H . cupressiforme var.ericetorum 
S.nemoreum Scop. 
I n the phjrtosociol-gical t a b l e s the s p e c i e s names have been abbreviated, 
but a f u l l l i s t of the s p e c i e s i n each vegetation type i s included w i t h 
each t a b l e , and ambiguities may be d i s t i n g u i s h e d by the reference number. 
I n the t e x t s u b - A l l i a n c e s , A l l i a n c e s , Orders and C l a s s e s are underlined 
w i t h a double dashed l i n e ; lower u n i t s ( Associationsand comparable 
syntaxa) a r e underlined w i t h a s i n g l e dashed l i n e . 
CHAPTER 2 
THE SHETLAND ISLES 
( General Background ) 
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2.1 PHYSICAL 
The araa studied can be divide d conveniently i n t o a number of 
smaller regions based on topography and geology (Fig.2.1.1). These are: 
1) Mainland 
a) North Mainland. From Brae northwards, and i n c l u d i n g Esha Ness 
and Muckle Roe. 
b) Walls. Land to the w«.st of the Walls Boundary Fault. 
c) D e l t i n g , Lunnasting. Land t o the east of Brae, and n o r t h of 
Voe, 
d) Central Mainland. Nesting and Tingwall, and a l l land l y i n g 
between Voe and an imaginary l i n e drawn between Lerwick and 
Scalloway. 
e) South Mainland, i n c l u d i n g Mousa. 
2) Bressay and Noss. 
3) Whalsay and neighbouring i s l a n d s . 
4) Out S k e r r i e s . 
5) Burra and Trondra. 
6) Papa Stour and V a i l a . 
7) Vementry, 
8) Foula. 
9) F a i r I s l e . 
The geology of the Shetland Islands i s very complex (Fig.2.1.2). 
W i t h i n a small area are found examples of rocks o f widely ranging ages 
and o r i g i n . I n the extreme n o r t h o f Mainland are some of the ol d e s t 
rocks i n the world - Pre-Cambrian gneiss, while the g r a n i t i c rocks o f 
North Mavihe formed about 350m.years ago. More r e c e n t l y , the Ice Age 
l e f t i t s mark i n the form of g l a c i a l deposits c a r r i e d from Scandinavia 
(Chapelhow 1965), and a t the end of t h i s period Shetland had i t s own i c e -
cap, which was probably responsible f o r much of the appearance of the 
Shetland landscape today (Charlesworth 1956). 
iLunna Ness 
North 
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Muckl 
Roe PAPA 
STOUR 
Lunnastin 
WHALSAY 
VEMEN-ni 
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Sunburgh Head 
FIG. 2.1.1. Ceographical areas of the Southern I s l e s 
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The i s l a n d s are dissected, by a series of f a u l t s ; the two main ones 
running through mainland are the Walls Boundary Fault and the Nesting 
Faul;. The former i s believed to be an extension of the S c o t t i s h Great 
Glen F a u l t (Peach and Home 1879). 
The c e n t r a l north-south rock mass o r i g i n a t e d during the Caledonian . 
orogeny. These rocks, l y i n g i n north-south bands give a c h a r a c t e r i s t i c 
appearance to Mainland, of h i l l s of r e l a t i v e l y hard rock around eroded 
v a l l e y s o f s o f t e r rocks, f o r example, the limestone of Tingwall Valley. 
The e f f e c t of the sea has been to create a c o a s t l i n e of great 
c o n t r a s t s . 
Since the l a s t Ice Age, the whole of Shetland has been s i n k i n g . 
Hoppe (1965) dated submarine peat samples taken from Whalsay, and showed 
t h a t 5,500 years ago sea l e v e l i n Shetland was at l e a s t 9 metres lower 
than today. Deep i n l e t s , or voes, have formed from drowned v a l l e y s , and 
have, c h a r a c t e r i s t i c a l l y , at t h e i r heads areas of s a l t marsh or shingle 
where the t i d a l e f f e c t i s less dramatic. 
Another e f f e c t of t h i s submergence i s the formation of 'ayres' -
stretches of sand. These may extend out from the sides i n t o voes, and 
o c c a s i o n a l l y , as at St.Ninian's I s l e , a c t u a l l y l i n k an i s l a n d t o the 
mainland by a tombola. These s p i t s and bars receive material from the 
sea and may e v e n t u a l l y completely cut o f f the head of a voe from the 
sea, e.g. V i d l i n Bay, and form a brackish loch. 
There are over a hundred sandy beaches i n Shetland (Flinn,1974). 
found e i t h e r as "benches" at the f o o t of c l i f f s , (one of the most 
spectacular examples of t h i s being the Lang Ayre below Ronas H i l l ) , or 
on g e n t l e , wave-cut platforms around the lower coast. The chemical and 
p h y s i c a l s t r u c t u r e of t h i s sand depends on the nature of both the nearby 
bedrock and o f the deepwater sand supplies from which the beaches may be 
replenished. 
A smaller p r o p o r t i o n o f the c o a s t l i n e consists o f much older sea-
c l i f f s . As opposed t o the lower c l i f f s bordering voes and i n l e t s and 
Skm. 
•KEY 
Old Red Sandstone 
X I n t r u s i v e igneous roc;< 
mainly g r a n i t e . 
Metaphorphic rocks. 
\ S c h i s t s and gneisses 
Limostono 
Sinmllficid TOoloi:.icnl amn of the .Suutliorn I s l ea 
which once formed the sides of v a l l e y s , these are the r e s u l t of marine 
erosion a c t i n g over m i l l i o n s of years on ancient mountain ranges. 
Since they have taken a long time to form these c l i f f s ("0ut6r coast", 
F l i n n 1974),are less f r a g i l e , as a h a b i t a t , than the comparatively recent 
"inner coast". . 
The Islands have no "mountains". The highest p o i n t i s on Ronas H i l l 
(HU305835) at 453m, wh i l e most ground l i e s below the 183m contour. There 
are no waterways t h a t could be c a l l e d r i v e r s , although there are 1,577 
bodies of standing water and thousands of streams, shown on the 1" O.S. 
map ( B r i t t o n 1974). 
An i n t e r e s t i n g f e a t u r e r e s u l t i n g from the recent change i n sea-level 
i s the presence of peat on, or very close t o , the surface of beaches. 
C l i m a t i c c o n d i t i o n s have encouraged widespread, and o f t e n very deep, peat 
formation wherever the topography allows, and t h i s cover extends r i g h t to 
the highwater mark on some parts of the coast. 
2.1.1. MAINLAND 
2.1.1.1. North Mainland 
The o v e r a l l appearance of t h i s area could be described as "rugged". 
The base-rock throughout most of i t , p a r t i c u l a r l y i n Muckle Roe and to the 
west of the main A970 road, i s g r a n i t e , which outcrops i n several places 
to form small i n l a n d c l i f f s and provide i s o l a t e d h a b i t a t s f o r small shrubs 
and t r e e s , e.g. Sorbus aucuparia, S a l i x spp . 
The peat cover i n such a region i s t h i n . 
Ronas H i l l , the highest area i n Shetland, dominates the area. On i t s 
upper slopes there i s only sparse, a r c t i c - a l p i n e vegetation, and the whole 
resembles a r c t i c f e l l - f i e l d , w i t h red-brown g r a n i t i c boulders and small 
scree and debris patches. 
To the n o r t h of Ronas H i l l the blanket of peat covers an area of 
2 
approximately 1600km , w i t h a network of pools and Sphagnum hummocks. 
I n the extreme n o r t h , near Sand Voe, pre-Cambrian, and more recent, schists 
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and gneisses are the base-rocks, and produce a more gently-undulating 
grassy sward. These give lower, and more f e r t i l e land, and have, 
accordingly, c u l t i v a t e d and improved s o i l s . 
I n the extreme west of t h i s region, the Esha Ness peninsula, the 
rock i s mainly o l d red sandstone, d a t i n g from Devonian times, and has been 
eroded t o give sheer c l i f f s . These have a band,<100m wide i n places, 
of h e a v i l y grazed grass at t h e i r immediate edge, g i v i n g way to peat i n 
the c e n t r a l p a r t . 
Thin blanket peat extends, w i t h breaks only on some higher ground, 
r i g h t across t o the east coast where, f o r example a t Olla b e r r y , c r o f t s 
have been established arid the b r i g h t e r green patches of more f e r t i l e 
grasslands are found. 
The deep, Ronas Voe, i s the only major sea i n l e t i n t o t h i s area 
although Sullpm Voe borders i t to the south-east. 
Muckle Roe, an i s l a n d , i s connected t o Mainland by a bridge across 
Roe Sound, w h i l e at Mavis Grind the A t l a n t i c Ocean and North Sea are 
separated by a neck of land only 50m wide. 
.2.1.1.2 Walls 
The rocks on which t h i s area i s based are a l l between 350 and 400m 
years o l d . They are mainly o l d red sandstones w i t h i n t r u s i o n of g r a n i t e 
and d i o r i t e i n the southern p a r t of the peninsula. These rock types give 
an u n d u l a t i n g and rugged landscape, w i t h few of the north/south trends 
seen i n the r e s t of Mainland. The lower p a r t of the sandstones was 
formed p a r t l y from fens and p a r t l y from r i v e r deposits, while i n the 
upper, mid^Dev.onian l a y e r , f i s h remains have been found. (Mykura.1974) 
The Walls peninsu lev. i s covered i n blanket peat varying g r e a t l y i n 
depth. Near SeliVoe p e a t - c u t t i n g has revealed banks over 2 metres deep, 
wh i l e on some of the higher ground, e.g.Sandness H i l l (HU 192556) S i m l i 
F i e l d (HU 186514) and Hestaford (HU 275514) the s o i l i s shallow and a 
stoney heath i s seen. 
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The northern h a l f of the region has numerous lochs and lochans 
{about 100 areas o f water marked on the OS 1" map). Of these lochs 
K i v k i g a f o r t h & B a r d i s t e r {HU238497 and HU238502) contain the l a r g e s t 
v a r i e t y o f mestrophic aquatic p l a n t spp. i n Shetland while Loch of Clousta 
(HU315582) contains holms supporting rare r e l i c t scrub vegetation. At 
Culswick (HU274448) a mesotrophic marsh has been formed when a shingle 
bar cut o f f drainage t o the sea. 
The Walls c o a s t l i n e i s t y p i c a l l y v a r i e d . I n the n o r t h gneisses and 
sc h i s t s give a series of rugged c l i f f s while the south has wider, lower 
i n l e t s w i t h r a m i f y i n g voes, e.g.Olas Voe, Voe of Browland. These have 
shallow sandy heads, where the red sandstone shingles form short beaches. 
I n the sandne.ss region, around Melby, there i s a low coastal p l a i n o f 
f e r t i l e land over s o f t e r , more calcareous, sandstones which has enabled 
farming t o prosper, w h i l e there i s a s i m i l a r r i c h area centering on the 
v i l l a g e o f Walls. 
2.1''.1.3 Del t i n g and Lunnasting 
The whole o f t h i s region i s based on a gneiss/metamorphic bedrock, 
w i t h the exception o f an area of i n t r u s i v e igneous rocks t o the n o r t h 
of F i r t h s Voe and Garths Voe. But a l l the c e n t r a l p a r t has been 
covered by a very deep blanket peat, g i v i n g an undulating series of 
v a l l e y bogs, and smooth h i l l s . 
This i s broken i n p a r t s of Lunnasting, where the s o i l i s shallow and 
rock outcrops occur, and along the Burn of Sandgarth (HU410675) where a 
limestone band gives less a c i d i c s o i l s . 
Around V i d l i n a n d Lunna, a g r i c u l t u r a l land improvement has taken place. 
I t i s i n t h i s region t h a t the impact of o i l i n Shetland i s having i t s 
g r e a t e s t e f f e c t a t present. One pipe i s coming ashore at the head of 
F i r t h s Voe, the o i l being stored near Graven, beside Sullom Voe. O i l 
re Ja feed b u i l d i n g s , are evident a t FirtlBVoe Camp, (on the H i l l o f Lee) 
on Calback Ness, and alongsidetheformer R.A.F. base at Scatsta. A 
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second p i p e l i n e o l a n d - f a l l at Lunna has created less physical change i n 
the area to date. 
The c o a s t l i n e varies g r e a t l y . Along the Sullom Voe and Y e l l Sound 
borders the land i s low, f a l l i n g g e n t l y to sea-level w i t h shingle beaches or 
f l a t , rocky s t r e t c h e s . On the north-east side. Dales Voe, C o l l a f i r t h and 
Swining Voe are a l l long, sheer-sided i n l e t s , the f j o r d - l i k e remains of the 
drowned v a l l e y s l e f t by g l a c i a t i o n , while Lunna and Lunning have some 
steep, r e l a t i v e l y high c l i f f stretches alongside shingle beaches. 
The only SSSl i n t h i s area i s the Burn of Valayre (HU 369 693), a 
deep ra v i n e , the sides of which supp-ort r e l i c t scrub vegetation such as 
Lonicera periclymenum .galix spp and Rosa spp. 
2.1.1.4 Central Mainland 
Here can be seen the pronounced north-south l i e of h i l l s , v a l l e y s , 
voes and peninsulas, e.g. the Kames h i l l range. The p a t t e r n i s caused 
by the f o l d i n g of the metamorphic rocks making up t h i s c e n t r a l region. 
The f o l i a t i o n i s such t h a t some of the bands of limestone have been 
weathered a\yay to give long, f e r t i l e v a l l e y s , e.g.Tingwall, or simply 
l o c a l outcrops such as are seen i n South Nesting. 
Over other areas a deep blanket peat has formed, masking the 
presence of a g r a n i t i c i n t r u s i o n near Dury Voe, and a large area of old 
red sandstone around Lerwick. 
The f e r t i l i t y o f the limestone areas has produced a number of 
b i o l o g i c a l l y i n t e r e s t i n g s i t e s . Lochs Tingwall and Asta (HU 412414"and 
HU 416428).are r i c h e r i n base elements than most Shetland lochs, and 
have a correspondingly r i c h e r f l o r a and fauna; while Loc'h of G i r l s t a 
(HU433522) i s notable f o r i t s depth (maximum recorded - 22.5m) and the 
presence of Char (Salvelinus a l p i n u s ) and large brown t r o u t . A f o u r t h 
l o c h , l i k e the former three l y i n g on the c r y s t a l l i n e limestone b e l t , i s 
Sand Water (HU415547), which has a large bed of Common Bulrush 
(Schoenoplectus l a c u s t r i s ) 
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At C a t f i r t h , the limestone outcrops i n a narrow ravine where the only 
w i l d C o r y l l u s avellana bush grows, alongside other remnants of former 
wooded areas. 
At Kergord (HU 395 545) a series of p l a n t a t i o n s was established i n 
the r e l a t i v e l y shelteredWeisdale v a l l e y i n 1920. This how has the l a r g e s t 
area of woodland i n Shetland. 
The White Ness peninsula i s the l a r g e s t limestone outcrop, and 
consequently. One of the most successful areas, a g r i c u l t u r a l l y , i n Shetland. 
Scalloway, the former c a p i t a l of the Islands, l i e s on the west side 
of t h i s area, while Lerwick, the present major town i s on the east 
protected from the North Sea by the i s l a n d of Bressay. Of the t o t a l 
estimated county population of 18,623 of December 1974 ( Z.C.C.1975), 
approximately 1000 l i v e i n Scalloway and 6000 i n Lerwick (Nicholson,1972). 
These f i g u r e s are now changing r a p i d l y w i t h i n f l u x of new (and possibly 
temporary) workers associated w i t h o i l r e l a t e d c o n s t r u c t i o n programmes. 
2.1.1.5 South Mainland 
The rocks of t h i s area are i n the main an extension of the metamorphic 
gneisses and s c h i s t s of Central Mainland, w i t h outcrops of old red sandstone 
along the east coast and on Mousa. There are also l o c a l i n t r u s i o n s of 
g r a n i t e , the l a r g e s t being at Spiggie. 
The metamorphic rocks produce, along the west coast, a series of 
rugged, north-south running h i l l s , which are covered i n blanket peat or 
heath. These form the C l i f t H i l l s (highest p o i n t Royl Fi e l d 293m) and, 
f u r t h e r south, the Ward of Scoaburgh (262m) and F i t f u l Head (283m). 
The east side i s much lower a l t o g e t h e r and, due to the nature of 
the bedrock, g e n t l e r i n i t s topography. The O.R.S. gives r i c h e r s o i l s , 
and w i t h s l i g h t l y b e t t e r climate than has most of Shetland, made the east 
coast and southern Dunrossness some of the best a g r i c u l t u r a l land i n the 
country. 
The Lochs of Spiggie and Brow are h i g h l y base-rich waters, separated 
o n l y by a fert, w h i l e the Lock of H i l l w e l l i s regarded as a machair loch. 
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l y i n g as i t does at the landward edge of Quendale dunes. These form the 
l a r g e s t dune complex i n Shetland, about 1 sq.kilometre containing some 
m i l l i o n of tons of sand ( F l i n n l 9 7 4 ) . Nearby St.Ninian's I s l e (HU372 208) 
i s connected t o the mainland by a sand and shingle tombola - both s i t e s being 
i 
evidence of the large supplies of sand o f f the coast of.South Shetland.. 
The population of Dunrossness i s l o c a l l y high, p a r t i c u l a r l y around the 
a g r i c u l t u r a l areas; w h i l e the a i r p o r t at Sumburgh and new o i l storage 
f a c i l i t i e s a t Sandwick have led t o recent increases i n the numbers i n both 
these areas. 
2.1.2. Bressay and Noss 
Geolog i c a l l y these i s l a n d s , separated from Lerwick by the Bressay 
Sound,are p a r t of the o l d red sandstone outcrops found a l l along the south-
east coast.of Mainland. 
Bressay had a p r o p u l a t i o n of 258 i n 1971 (Nicholson 1972) but has 
increased r e c e n t l y as i t became more accessible and a t t r a c t i v e as a "commuter 
community" f o r Lerwick businessmen. 
I t s low l y i n g west coast has a narrow band of a g r i c u l t u r a l land, but 
t h i s gives way to heath and blanket bog as i t r i s e s towards the west. 
The highest p o i n t i s Ward of Bressay (226 m). 
Across the narrow Noss Sound l i e s Noss, a small i s l a n d , i nhabited only 
i n summer by a shepherd and the N.C.C. wardens. The c l i f f s below the Noup 
of Noss (181m) support a wide and i n t e r e s t i n g range of breeding seabirds, 
which have l e d t o the i s l a n d ' s designation as a National Nature Reserve. 
2.1.3. Whalsay 
Whalsay and the small i s l a n d s around i t are p a r t of the c e n t r a l 
metamorphic mass of gnessies and s c h i s t s mentioned previously. This gives 
them the c h a r a c t e r i s t i c rugged and undulating topography, although e s s e n t i a l l y 
being low l y i n g (highest p o i n t Ward of C l e t t (119m)), w i t h a number of 
lochs. 
The i s l a n d has a t h r i v i n g f i s h i n g f l e e t - most of the population of 
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970 i n 1971 (Nicholson 1972) depend upon t h i s . Except f o r a south-west 
marginal band there i s l i t t l e improved a g r i c u l t u r a l land. 
2.1.4. Out Skerries 
This, the most e a s t e r l y p a r t of Shetland, i s a group o f i s l a n d s , the 
l a r g e s t , i n h a b i t e d three, Housay, Bruray and Gruney, being l i n k e d by bridges. 
Although e s s e n t i a l l y composed of gneiss and s c h i s t s , there are outcrops 
o f limestone on the i s l a n d s , which have only a very t h i n s o i l cover through-
out. Areas of s c r e e - l i k e debris occur on Housay. 
The population of about 90 has three f i s h i n g boats and i t s own process-
i n g f a c t o r y . 
2.1.5. Burra and Trondra 
The north-south l i e o f these i s l a n d s i a a f u r t h e r manifestation of the 
north-south f o l d i n g of the metamorphic rocks of which they are made up, and 
which i s seen through Central and South Mainland. 
S o i l cover i s q u i t e t h i n (c30cm) over a l l higher ground, g i v i n g a 
stony heath vegetation over most of East and West Burra. On Trondra, and 
l o w e r - l y i n g p a r t s of the other i s l a n d s there has been improvement of the 
land by farmers to give pastures f o r sheep. 
These is l a n d s have a population of over 600, centered on Hamnavoe, 
employed mainly i n f i s h i n g and knitwear i n d u s t r i e s . 
2.1.6 Papa Stour and V a i l a 
Lying^ 1.6 km o f f Melby on the north-west coast of Walls, Papa Stour 
forms a c o n t i n u a t i o n of the sandstones west of the Melby F a u l t . I t s 
c o a s t l i n e has been g r e a t l y eroded and inundated by the sea to produce a 
notable s e r i e s of caves and rock formations. 
About 30 people l i v e on the i s l a n d , i n a c r o f t i n g community. 
Vail a consists of the more a c i d i c sandstones and i s a small i s l a n d 
2 
about 2km i n area s i t u a t e d across the Vaila Sound from the v i l l a g e of Walls. 
I t i s i n h a b i t e d by a s i n g l e f a m i l y l i v i n g i n Vaila House. 
2.1.7 Vementry 
This i s an unihabited i s l a n d about 2^ km^ i n area, s i t u a t e d o f f the 
-14-
northwest coast of Walls. Like the Mainland immediately across the 
Cribba Sound from i t , Vementry consists of gneisses and s c h i s t s , and 
has a rough, und u l a t i n g topography, w i t h numberous areas of standing water. 
2.1.8. Foula 
This i s the most i s o l a t e d p a r t of Shetland l y i n g 33km west of 
Scalloway. For the greater p a r t i t consists o f s o f t sandstones, revealed 
d r a m a t i c a l l y i n the famous c l i f f s along i t s A t l a n t i c coast. The highest 
p o i n t of Foula, the Srieug, i s 418m high and i s thought to have had a 
l o c a l g l a c i e r towards the end of the Pleistocene age. Only on Foula 
are c o r r i e s found which can be compared w i t h those formed by g l a c i a t i o n 
i n Scotland. (Mykura 1974). 
Most of the i s l a n d i s covered by blanket bog, w i t h the exception of 
an east coastal s t r i p , along which most of the (decreasing) population 
of 30 l i v e . The i s l a n d has no n a t u r a l harbour, so t h a t a f i s h i n g i n d u s t r y 
has not survived there. 
2.1.9. F a i r I s l e 
This i s l a n d , owned by the National Trust f o r Scotland l i e s 36km 
south-west of iSumburgh Head. As on Foula, i t s sandstone base rock i s 
displayed i n dramatic c l i f f s and stacks. Most of the population of 70 
depend on sheep and knitwear f o r t h e i r l i v e l i h o o d , there being l i m i t e d 
harbour f a c i l i t i e s on F a i r I s l e . 
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2.2. CLIMATE 
The climate of the Shetland I s l e s can be described as temperate, 
moist, windy and l a c k i n g i n sunshine. Most of the s t a t i s t i c s a v a i l a b l e 
c e r t a i n l y present t h i s o v e r a l l p a t t e r n which i s brought about by t h e i r 
geographical p o s i t i o n . The islands l i e i n the Gulf Stream which produces 
mil d w i n t e r s , but f a r enough n o r t h (lat.60°N) and i n the path of weather 
systems moving i n from the A t l a n t i c t o give high and constant wet winds. 
Basic meteorological observations have been made r e g u l a r l y at 
Lerwick Observatory (93mvane; 82m base) and Baltasound (alt.9m) w i t h 
occasional readings taken at Saxavord, Sullom and Kergord. 
These data have been grouped & modified f u r t h e r by Birse and Dry 
(1970) and Birse and Robertson (1970) to form part, of t h e i r c l i m a t i c 
maps f o r the whole of Scotland.. Birse (1971) went on then t o c o r r e l a t e 
some of the e f f e c t s of climate on vegetation i n devising a system of b i o -
c l i m a t i c zones. These are described more f u l l y l a t e r i n t h i s section. 
R a i n f a l l 
The average annual r a i n f a l l over the years' 1916-1950.ranges from 
lOOOmm a t Lerwick t o 1125 mm at Baltasound (Met.Office 1958) while around 
Ronas H i l l the f i g u r e reaches 1270mm (Nicholson 1972). Over the wettest 
months, November, December and January the monthly average i s 117.1mm f o r 
Lerwick (127.8mm Baltasound). These values are both higher than f o r the 
comparative three months i n Orkney (H e l l y a r Holm alt.10.6m - 98.3mm) or 
Dyce (Aberdeenshire , a l t . 9 0 . m, r a i n f a l l 82.3mm). However, i n summer, 
the three d r i e s t months May, June and July have an average monthly r a i n f a l l 
of 57.9mm i n Lerwick (64.4mm Baltasound) while the corresponding values 
f o r Orkney and Dyce are 49.6mm and 68.2mm. The r a i n f a l l f i g u r e s are 
s i m i l a r t o those experienced by the Faeroes. There the e f f e c t of 
mountains on the north-east i s l a n d s gives an average annual r a i n f a l l of 
3020mm f a i l i n g along a NE-SW c l i n e t o 825 mm i n the south west. Sandur 
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on Sandoy has an annual average of 1161 mm r a i n at 30m a l t i t u d e . (Hansen 1966) 
Lerwick has an average of 248 raindays per year (Nicholson 1972) and the 
r e l a t i v e humidity of the islands i s the highest i n the B r i t i s h I s l e s -
monthly average of 80-85% ( c f S c o t t i s h mainland value of 70-80%) (Met.Office 
1952). Hansen (1966) gives a mean value of RH of 85% f o r the Faroes. 
Birse and Dry (1970) c a l c u l a t e d values of p o t e n t i a l water d e f i c i t 
f o r May, June, July f o r Lerwick (44 mm) and Baltasound (33mm). They poi n t 
out t h a t these values are rath e r high f o r Scotland (Dyce 40mm). 
Shetland f a l l s i n t o t h e i r categories of P.W.D. of moist, r a t h e r wet 
and wet. Table 2.2.1 shows Birse's PjW.D.categories. 
The high ground around Ronas H i l l has zero P.W.D; land between 200 -
800 m tends t o f a l l i n t o the 0-25 mm P.W.D.category while the l o w e r - l y i n g 
areas have between 25 and 50imn P.W.D. 
A l l observations i n d i c a t e t h a t the climate of Shetland i s wetter than 
places of s i m i l a r a l t i t u d e on the Mainland. This i s responsible f o r the 
lar g e areas of blanket peat which have formed and t h e i r associated r i c h 
bryophyte f l o r a . 
Table 2.2.1 
RANGE DESCRIPTION 
> 75mm Dry 
50 - 75 mm Rather dry 
25- 50 mm Moist 
0 - 25 mm Rather wet 
0 mm Wet 
To show scale of P o t e n t i a l Water D e f i c i t D i v i s i o n s , Birse and Dry (1970). 
Table 2.2.2 
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t 
1 Average Annual 
1 temp. C 
Jan - Feb^ 
mean temp. C 
July-Aug ^ 
mean tenqp. C 
Lerwick^ 
1 1 
7.1 3.4 11.9 
Baltasound^ 7.6 3.8 12.4 
Dyce''' 7.7 3.1 13.5 
Fs^oes^ 7.1 3.6 10.6 
Comparison o f temperatures a t s i t e s i n Shetland, Scotland and Faroes 
1. Figures from Meteorological O f f i c e (1953) 
2. Figures f o r 4 s i t e s , from Hansen (1966) 
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Temperature 
The mean annual temperatures f o r Lerwick (7.1°C) and Baltasound (7.6°C) 
are s l i g h t l y lower than f o r Dyce (7.7°C) taken over the years 1921-50 (Met. 
O f f i c e 1953). 
As B i r s e (1974) points out, t h i s f a l l s i n l i n e with a general drop i n 
mean annual temperature of 0.2°C per 100 km moving from SowfcK to ne>rbh i n 
Sc o t l a n d . 
But \i^hen w i n t e r and summer f i g u r e s are examined i t can be seen that 
Shetland has, on the whole, warmer w i n t e r s and c o o l e r summers than p a r t s 
of S c o t t i s h mainland - see Table 2.2.2. I n f a c t , from March to September 
the I s l a n d s have the lowest d a i l y average temperature i n B r i t a i n (Neustein 
1964). 
Table 2.2.2 a l s o shows the mean annual temperature, mean January, 
February temperature and mean J u l y , August temperature c a l c u l a t e d from four 
lowland s i t e s i n Faeroe. (Hansen 1966). These agree w i t h the Shetland 
o b s e r v a t i o n s of cool summers and warm w i n t e r s . 
Accum.ulated temperature i s a f u n c t i o n of the number of degrees by 
which each monthly mean temperature exceeds a b a s e l i n e temperature, and 
the number of months t h i s o c c u r s. B i r s e and Dry (1970) used a b a s e l i n e 
of 5.6°C, being the t h r e s h o l d above which p l a n t growth occurs, to 
c a l c u l a t e d accummulated temperature as a b i o c l i m a t i c f a c t o r . 
The summit of Ronas H i l l f a l l s i n t o t h e i r category "very c o l d ' (see 
Table 2.2.3 f o r s c a l e of c a ^ g o r i e s ) , and some land above 61m i n t o 'cold'. 
However, most of Shetland has 825-1100 day degrees C, and i s c l a s s e d as 
' c o o l ' . 
At Lerwick the accujn lulated temperature value i s 939 day°C, w h i l e a t 
Dyce i t i s 1217 day°C. The f i g u r e i s v a l u a b l e f o r determining the 
p o t e n t i a l f o r p l a n t growth a t a s i t e . Comparing Lerwick and Dyce f i g u r e s 
show the much longer time a v a i l a b l e annually f o r p l a n t growth to occur i n 
S c o t l a n d , and hence g r e a t e r p o t e n t i a l i n crop and n a t u r a l v e g e t a t i v e 
production. 
Table 2.2.3 
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RANGE 
(Day degrees C) 
DESCRIPTION 
> 1375 Warm 
1100 -1375 F a i r l y warm 
825 -1100 Cool 
550 - 825 Cold 
275 - 550 Very cold 
0 - 275 Extremely cold 
To show S c a l e of Accummlated Temperature D i v i s i o n . B i r s e and Dry (1970) 
-20-
An a l l i e d f a c t o r i n determining the period of p l a n t growth i s amount 
of sunshine. Due to i t s n o r t h e r l y l a t i t u d e Shetland has p o t e n t i a l f ^ r 
more hours of sunshine than anjrwhere e l s e i n B r i t a i n . The day length i n 
June averages 18.59 hours but of t h i s only 20-25% i s b r i g h t sunshine ( a s 
defined by Meteorologists (Met.Office 1952). Senior and Swan (1972) 
point out t h a t i n the period May to September there were only 670 hours 
b r i g h t sunshine, compared with over 770 hours on the Moray F i r t h , 300 
m i l e s f u r t h e r south. 
The value of t h i s f a c t o r i n l i m i t i n g vegetation i s probably overridden 
by the thermal or moisture f a c t o r s . I n Shetland, at l e a s t , p l a n t s appear 
to have become morphologically adapted to the l a t t e r two,e.g.Plantago 
maritima h a i r formation, but do not seem to have adapted to low sunshine 
hours ( s e e Chapter 6.2). T h i s however needs f u r t h e r e v a l u a t i o n . 
Wind and Exposure 
N e u s t i e n ( l 9 6 4 ) regards wind as the c l i m a t i c f a c t o r having g r e a t e s t 
e f f e c t on v e getation i n Shetland, w i t h an average wind speed of 6.7 - 7.45 
m/sec measured at Sullom and Kergord t r i a l p l a n t a t i o n s . There are an 
average of 30 days per year w i t h g a l e s , and apart from the Butt of Lewis 
the i s l a n d s are the w i n d i e s t place i n the B r i t i s h I s l e s (Johnston 1974). 
Lerwick (where the Observatory vane i s a t 93m) has about 236 hours of gale 
f o r c e winds, that i s f o r c e 8 or above, per year (Nicholson 1972). Of 27 
days w i t h g a l e s recorded i n Lerwick i n 1974, 22 occurred i n January and 
December, i n d i c a t i n g the importance of w i n t e r winds ( Z. C. C.1975). T h i s 
i s confirmed by f o r e s t e r s ' observations on s p r i n g growth of t r e e s i n 
p l a n t a t i o n s ; the growth seems to be i n v e r s e l y r e l a t e d to the s e v e r i t y 
of winds, the preceding w i n t e r (Neustein 1964). 
Spence (1957) c o n s i d e r s the e f f e c t of wind on the Shetland vegetation. 
He compares the mean annual windspeeds at points i n Aberdeen, Eskdalemuir 
a l t . 
(Dumfrieshire)/242m, Lerwick 93m, Sandness H i l l 249m, Ben Nevis 1343m. 
Sandness H i l l i s twice as windy as Eskdalemuir, and three times as windy 
as Aberdeen.. A l s o mean annual windspeed of 13.50 m/sec (30 m.p.h.) i s 
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reached a t an a l t i t u d e of 244 m i n Shetland, while a t the summit of Ben 
Nevis t h i s value i s only 16.9m/sec. Spence (1957) d e s c r i b e s the Shetland 
c l i m a t e as "submonta ne-oceanic" from s e a l e v e l to 305m and " s u b a r c t i c -
oceJinic" above t h a t h e i g h t . I t i s i n t e r e s t i n g to note a f u r t h e r 
s i m i l a r i t y w i t h Faroes c l i m a t e here; Hansen (1966) shows that Sunnbur 
a t 90m a l t i t u d e , has an average of 88 days per year with winds fo r c e 6 
and comments that wind can be assumed to have a great i n f l u e n c e on the 
ve g e t a t i o n . 
Connected c l o s e l y with the e f f e c t of wind i s the e f f e c t of the s a l t 
spray t h a t i t c a r r i e s . The s a l t c o n c e n t r a t i o n i n the a i r a t Lerwick 
Observatory i s the h i g h e s t value recorded f o r Europe; s i n c e no par t of 
Shetland \i4S more than 5.5 km from the sea the i n f l u e n c e of s a l t spray 
must be f e l t to some extent by a l l vegetation. 
B i r s e and Robertson (1970) c l a s s i f i e d areas of Scotland according to 
t h e i r degree of exposure; "exposure" was judged by a s s e s s i n g the e f f e c t 
of wind (and any c h a r a c t e r i s t i c s which may modify i t s e f f e c t s , such as 
s a l t c o n t e n t ) on broad-leaved t r e e s and C a l l u n a . Although t h i s may 
appear s u b j e c t i v e i t was found to c o r r e l a t e w e l l w i t h average wind 
v d o c i t i e s . Shetland f a l l s i n to the c a t e g o r i e s of exposed, average 
wind v e l o c i t y (4.4. - 6.2m/s), very exposed (6.2 - 8.0 m/s) and extremely 
exposed (^8.0 m/s). S h e l t e r e d v a l l e y s or voes have poor t r e e growth 
(exposed); over about 122 m has zero or p r o s t r a t e heather (extremely 
exposed), w h i l e most of the i s l a n d s f a l l i n t o the very exposed group 
c h a r a c t e r i s e d by "very s h o r t heather". 
Snow and F r o s t 
The mild w i n t e r s o f Shetland have a l r e a d y been mentioned. Snow 
r a r e l y l i e s f o r long p e r i o d s . Of an average of 35-40 days per year 
t h a t snow f a l l s on land below 61m, i t i s only found, l y i n g on 0-5 days 
i n S.Mainland and 5-10 days i n N.Mainland (Met.Office 1952). S i m i l a r l y 
o 
the average annual frequency of days when the minimum temperature i s 0 C 
or l e s s i s only between 10-25 whereas i t numbers up to 100 i n C e n t r a l 
S c o t l a n d . 
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B i r s e and Robertson (1970) c a l c u l a t e d the annual accumiulated f r o s t 
i n day degrees centigrade a t c e r t a i n s i t e s i n Scotland (as complement 
to accu.m.iulated temperature). (See Table 2.2.4). They used the base-' 
o 
l i n e of 0 C, being the l e v e l a t which c e l l s of c e r t a i n p l a n t s s u f f e r 
f r o s t i n j u r y . Shetland l i e s i n the range 0-110 day°C accumulated, f r o s t . 
The c o l d e s t category, "moderate w i n t e r s " i s found only on Ronas H i l l , i n 
The Kames, on R o y l f i e l d and Ward of Veester i n Cunningsburgh, and 
The Sneiug ( F o u l a ) . A l l c o a s t a l ground and that l y i n g below about 
122 m have "extremely, mild w i n t e r s " , while the r e s t of the land l i e s 
i n the middle category - " f a i r l y mild w i n t e r s " . 
The g e n e r a l c l i m a t i c p a t t e r n of the whole of the Shetland I s l e s has 
been presented. 
Mainland d i f f e r s only i n two p o i n t s : 
a ) The extreme height of Ronas H i l l (453m) which alone has the 
b i o c l i m a t i c c l a s s i f i c a t i o n of cold (and very c o l d ) u p h i l l and 
mountain ( B i r s e & Dry 1970). The e f f e c t of such a c l i m a t e a t 
t h i s a l t i t u d e a l l o w s the growth of s u b a r c t i c vegetation types, 
and produces topographic f e a t u r e s c h a r a c t e r i s t i c of n o r t h e r l y 
l a t i t u d e s o f Europe and S c a n d i n a v i a . (See Chapter 5) 
b) South Mainland has a s l i g h t l y warmer cl i m a t e than the more 
n o r t h e r l y p a r t s of the i s l a n d . P a r t s are s h e l t e r e d from the 
d i r e c t e f f e c t s of w e s t e r l y g a l e s by the C l i f t H i l l s and the 
range running r i g h t down the west c o a s t to F i t f u l Head. 
The a m e l i o r a t i n g i n f l u e n c e of the sea i s f e l t s l i g h t l y more 
because t h i s neck of land i s a t no point more than f i v e miles 
wide. These f a c t o r s are d i s c u s s e d f u r t h e r i n Chapter 6.2. 
Table 2.2.4 
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RANGE 
Day degrees C 
DESCRIPTION 
< 2 0 Extremely mild w i n t e r s 
20 -50 F a i r l y mild winters 
50 -110 Moderate wint e r s 
110 -230 Rather severe winters 
230 -470 Very severe winters 
470 Extremely severe w i n t e r s 
To show s c a l e of AccumoJlated F r o s t D i v i s i o n s , B r i s e and Robertson (1970) 
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2.3 SOILS AND LAND USE 
The s o i l s of Shetland have not been surveyed i n d e t a i l , and due to 
the complex g e o l o g i c a l base, i t i s d i f f i c u l t to g e n e r a l i s e about them. 
Most, however, have derived from g l a c i a l d e p o s i t s , though i n many cases 
they d e r i v e from the underlying rock ( S e n i o r and Swan 1972) 
A l a r g e percentage of the Mainland i s covered by blanket peat, 
encouraged by the g e n t l e slopes and high r a i n f a l l (see Chapter 6 ) . 
I n the area around Sullom Voe, north Mainland B i r s e (1973) reports 
on wide v a r i e t y of s o i l s from f l u s h e d brown f o r e s t s o i l s on slopes too 
.steep to support blanket peat, through non-calcareous ^ i e y s , peaty podzols 
and peaty g l e y s , to b a s i n and blanket peat. There are a l s o a l l u v i a l s o i l s , 
T h i s p a t t e r n i s t y p i c a l of c e n t r a l Mainland. 
I n the, north, the g r a n i t e bedrock g i v e s an a c i d i c , shallow mineral 
r i c h s o i l , w h i l e the limestone v a l l e y s and White Ness have r i c h brown 
e a r t h s . 
The a r a b l e land of southern Mainland and i n c o a s t a l patches appears 
to be based on g l a c i a l d e p o s i t s and the s o i l s derived from them. 
The landscape of the whole of Shetland i n 1974 i s summarised i n 
Table 2.3.1 below (The s t a t i s t i c s are f o r holdings having more than 40 
standard man days a g r i c u l t u r a l a c t i v i t y (Z.C.C.1975)). 
Table 2.3.1. 
To show land-use i n Shetland 1974 (From Z.C.C.publication 1975) 
a c r e s 
t i l l a g e 2,428.5 
g r a s s l a n d & crops 15,988.75 . 
rough g r a z i n g and 
common gr a z i n g 309,830.00 
woodland 230.25 
r o a d s , b u i l d i n g s , e t c . 361.75 
. t o t a l 328,839.25 
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T i l l a g e crops are p a r t i c u l a r l y important i n the South Mainland where 
oats form the major proportion of the crops. Throughout a l l the inhabited 
i s l a n d s , however, b a r l e y , potatoes, t u r n i p s , swedes, k a l e and cabbage are 
grown c l o s e to cottages, although not n e c e s s a r i l y on any l a r g e s c a l e . 
G r a s s l a n d , other than rough graz i n g , occupies 13,560.25 a c r e s i n 
Shetland ( s e e Table 2.3.2). T h i s i n c l u d e s the reclaimed grasslands 
regenerated on shallow peat, u s u a l l y sown v/ith a Lolium-Cynosurus seed 
mixture. T h i s g r a s s l a n d i s grazed or mown f o r hay or s i l a g e . I n 1969, 82% 
g r a s s c u t was used f o r hay ( S e n i o r and Swan 1972). 
Woodland occupies only a small proportion of land area, mostly on 
Mainland, where p l a n t a t i o n s at Kergord, and t r i a l areas along Sullom Voe 
represent the very l i m i t e d extent of t r e e s i n Shetland. A small garden-
p l a n t a t i o n on Unst, and some s h e l t e r b e l t s i n Scalloway make up most of 
the r e s t of the 230.25 a c r e s . 
By f a r the g r e a t e s t proportion of a g r i c u l t u r a l land i n Shetland i s the 
rough g r a z i n g , i n c l u d i n g the common land or s c a t t a l d . Sheep represent the 
main l i v e s t o c k of the i s l a n d s and these wander f r e e l y over most of the 
s c a t t a l d . T h i s i s the most e f f i c i e n t g razing use made of the blanket bog 
and heath vegetation without a c t i v e management. 
The heather s c a t t a l d i s not r e g u l a r l y burnt, as seen i n the Pennine 
and S c o t t i s h moors, but the peat i s r e g u l a r l y cut f o r f u e l . 
Table 2.3.2. 
To show acreage of g r a s s l a n d and crops i n Shetland i n 1974 ( 2 . c . c . l 9 7 5 ) 
a c r e s 
Grassland 13,560.25 
T i l l a g e 
Oats 1,531.25 
Potatoes 403.50 
Turnips & Swedes 249.25 
Ka l e & cabbage 118.50 
Rape 69.50 
Other crops 23.25 
PAPA 
STOUR 
S|nd Voe 
urra Voe 
O l l j b e r r y 
Graven 
Muckle 
Roe 
V i d l i n 
WHALSAY 
Helb 
andness 
MAINLAND 
Walls 
Tingwall 
Scallow 
Trondra 
Hamnov 
FOULA 
FAIR I S L E 
9 
5 km. 
OUT 
S E E R R I E ^ ^ 
ISBISTER 
HOLM 
NOSS 
BHES3AY 
MOUSA 
FIG,2.3.1. Main settlements of the Southern I s l e s 
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C a t t l e , p i g s , p o u l t r y and ponies a r e a l l kept, but are r e l a t i v e l y 
unimportant i n the o v e r a l l p i c t u r e . 
The population of Shetland a t the 1971 Census was 17,327 and has 
been estimated at 18,623 i n 1974 (ZQC. 1975). I n 1972 over 13,000 people 
l i v e d on Mainland about h a l f ^ i n Lerwick (see Table 2.3.3). However, 
s i n c e t h a t date there has been a c o n s i d e r a b l e r i s e i n the population due 
to i n d u s t r i a l expansion r e l a t e d to o i l development and r e s e a r c h , and 
there may have been c o n s i d e r a b l e changes i n the d i s t r i b u t i o n p a t t e r n s 
of the population. F i g u r e 2.3.1 shows the settlements i n Southern 
Shetland. 
Sandwick, Brae and Lerwick i t s e l f , have a l l expanded p h y s i c a l l y , 
p a r t i c u l a r l y .in housing developments. At Sandwick and Graven areas of 
s c a t t a l d have been used f o r o i l - s t o r a g e v e s s e l s , and a t F i r t h , near 
Graven, a l a r g e , temporary work camp covers most of the H i l l of Lee. 
Table 2.3.3 
To show approximate populations of i n h a b i t e d i s l a n d s , 1971 (from Nicholson 
1972) 
I s l a n d Population 
Mainland 13,000 
Bressay 258 
Trondra 30 
V a i l a 5 
Muckle Roe 100 
Papa Stour 30 
Whalsay 970 
Burra 600 
F a i r I s l e 70 
Foul a 40 
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2.4 PREVIOUS WORK ON SHETLAND VEGETATION 
The f i r s t r e cords of the vegetation of the Shetland I s l e s l i e i n the 
d e s c r i p t i o n of the area made f o r the purposes of census and s t a t i s t i c a l 
accounts. These give a p i c t u r e of barren moorland w i t h small f e r t i l e 
a r e as where crops could be grown. 
"The only g r a i n s t h a t grow i n t h i s p l ace (Dunrossness) are oats and Bear, 
of which ( i f they s o l d none to other p l a c e s of the country) they would 
seldom want as much as serve themselves, which i s a p e c u l i a r advantage of 
t h i s p l a c e . " (Montieth 1711) 
During the l a t e e ighteenth and e a r l y nineteenth century t r a v e l l e r s 
(Low 1829, McAllum 1829) through the I s l e s recorded t h e i r impressions of 
the bleak a r e a s i n t h e i r j o u r n a l s : "the scenery i n general i s exceedingly 
barren, and I do not think we saw a s i n g l e spot which could be c l a s s e d as 
b e a u t i f u l or p i c t u r e s q u e " (Atkimson 1833) 
There was not an academic d e s c r i p t i o n of the f l o r a of Shetland u n t i l 
1841 when the remarkable Thomas Edmonston j n r . published h i s " L i s t " . 
T h i s was followed by "Remarks upon the Botany of Shetland" (1842) i n which 
Edmonston commented upon the composition of the Shetland f l o r a with respect 
to c l i m a t e , geology and the v e g e t a t i o n a l h i s t o r y of the area. His 'Flora 
of S h e t l a n d ' ( f i r s t published 1845) was the f i r s t complete s p e c i e s l i s t of 
p l a n t s f o r the i s l a n d s . I t was, however, c r i t i c i s e d and amended by Tate 
(1866) who grouped the s p e c i e s according to being indigenous or introduc ed, 
and r e l a t e d the f l o r a to those of Orkney and Faroe. 
There then followed a s e r i e s of p u b l i c a t i o n s by various authors 
(Beeby 1890, 1891, 1892, 1907, 1908, 1909; C r a i g - C h r i s t i e 1870; Graves 1899; 
Johnston 1927, 1928, 1929; T u r r i l l 1928, and West 1912, who f i r s t included 
l i c h e n s ) which simply added to, or confirmed the i n i t i a l l i s t of higher 
p l a n t s growing i n Shetland. 
G.C.Druce (1921) i n h i s " F l o r a Z e t l a n d i c a " d i s c u s s e d the p o s s i b l e 
o r i g i n s of the Shetland f l o r a , d i s m i s s i n g the idea of a p o s t - g l a c i a l land 
bridge i n favour of wind, sea and animal t r a n s p o r t of incoming s p e c i e s . 
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He compared the f l o r a of Shetland w i t h that of the more a r c t i c Faroes. 
The f i r s t attempt to c l a s s i f y the vegetation i n any s o r t of e c o l o g i c a l 
way was made by P r i c e (1928). A f t e r only a f o r t n i g h t ' s fieldwork i n the 
i s l a n d s , he proposed 5 major "communities", A r c t i c - a l p i n e . Heath moor, 
C u l t i v a t e d , Marshland and Halophyte, and w i t h i n them a number of a s s o c i a t i o n s . 
From t h i s he suggested the p o s s i b l e l i n e s of development of the communities 
from sea c o a s t a s s o c i a t i o n , l a k e s and streams and the A r c t i c a l p i n e area, 
and recognised t h a t i n Shetland the heath was held a t a sub-climax to scrub-
f o r e s t climax, by sheep-grazing and by human agency. 
The same year T u r r i l l (1928) published an a n a l y s i s of the f l o r a of 
Foula i n c l u d i n g a simple c l a s s i f i c a t i o n on the b a s i s of Rannkiaer's l i f e -
forms. 
There was then a period of n e a r l y 25 years i n which only one paper on 
Shetland vegetation was published. T h i s was a study of a g r i c u l t u r a l 
p r a c t i c e s (Howie 1945). 
T h e . f i r s t d e t a i l e d e c o l o g i c a l study made on any part of Shetland was 
between 1957 and 1963. 
Spence (1957, 1958, 1959) d e s c r i b e d the vegetation on the serpentine 
d e b r i s of Unst and r e l a t e d t h i s to this unique combination of minerals 
found i n se r p e n t i n e and the exposed nature of the climate , g i v i n g an 
a n a l y s i s of the h a b i t a t preferences of a number of s p e c i e s . Further (1959) 
he demonstrated that the pioneer s p e c i e s of the f l o r a were r e s t r i c t e d to 
the s e r p e n t i n e d e b r i s because they could not withstand the competition during 
e s t a b l i s h m e n t on other s i t e s , w h i l e having the a b i l i t y to grow on t o x i c 
s o i l s . 
The same author (1960) then examined the vegetation of a number of 
rock ledges and r a v i n e s , p a r t i c u l a r l y on Mainland, and concluded that 
these s i t e s , represented the n a t u r a l vegetation of the i s l a n d s i n the 
absence of sheep. L a t e r he surveyed some of the Shetland lochs and 
d e s c r i b e d the m.acrophytic vegetation (Spence 1964). F i n a l l y , Spence and 
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M i l l a r (1963) returned to the question of the serpentine s o i l e f f e c t s 
with some experimental work on oats from which i t was concluded that 
phosphorus d e f i c i e n c y i n s o i l s which are a l s o low i n potassium and 
n i t r o g e n caused most i n f e r t i l i t y . 
More r e c e n t l y Spence (1970) has r e l a t e d the vegetation of serpentine 
outcrops i n Unst and Mainland, Shetland to that of s i m i l a r areas i n 
S c o t l a n d . 
During the past 20 y e a r s there have been a number of works d e a l i n g 
w i t h more s p e c i f i c aspects of the f l o r a and c e r t a i n a r e a s . I n 1954 
Denis and Gray produced a l i s t of fungi f o r the i s l a n d s with some h a b i t a t 
notes, w h i l e Goldsmith (1975) described the s e a - c l i f f vegetation. 
F a i r I s l e was v i s i t e d on numerous occasions r e s u l t i n g i n the expansion 
and c o r r e c t i o n of T r a i l ' s (1906) o r i g i n a l p l a n t l i s t , by P r i t c h a r d (1957), 
F i t t e r (1959), C u r r i e (1960) and Palmer and S c o t t (1965). 
B o t a n i c a l i n t e r e s t i n Foula was shown i n papers by Messenger and 
Urquart (1958), Holbourn (1961), Hawkesworth (1969a) and the Brathay 
E x p l o r a t i o n Group (1971, 1974) a l l of which added to the general l i s t 
i n c l u d e d i n T u r r i l l ' s work (1928). 
More s p e c i a l i s e d s t u d i e s a t t h i s time produced l i s t s of l i c h e n s by 
Hawksworth(1966), and bryophytes (Hawksworth 1969b) f o r the i s l a n d . 
Some l i c h e n s from the r e s t of Shetland were l i s t e d by Duncan (1961) 
at\dt 
and HawkswortlTCl961)Jfor F a i r I s l e by C u r r i e (1961) and Duncan (1963). 
Paton (1972) produced the f i r s t l i s t of hepatics f o r the I s l a n d s . 
The c u l m i n a t i o n of the general recording of higher p l a n t s was the 
thorough c h e c k - l i s t of Palmer and S c o t t (1969). 
The h i s t o r y of v e g e t a t i o n a l change i n the i s l a n d s , using p o l l e n 
a n a l y s i s has not been widely s t u d i e d . 
During the e a r l y 20th century two s t u d i e s were made of the peat 
d e p o s i t s of Shetland mosses. The f i r s t by Lewis (1911) s e t s out a 
scheme of the s u c c e s s i v e i n c r e a s e s and decreases i n t r e e cover i n 
Shetland, showing stages of t u n d r a - l i k e S a l i x - r i c h vegetation, and Betula 
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dominated t r e e p e r i o d s . He b e l i e v e d that present day peat, i n Mainland 
at l e a s t , was "wasting away". 
Erdtman (1928) took a number of bores i n the west and c e n t r a l 
Mainland from which he obtained a s i m i l a r p i c t u r e of p o s t - g l a c i a l vegetation. 
However both authors remained doubtful as to i t s v a l i d i t y f o r c e r t a i n genera 
a.gJPinus, due to the a b i l i t y of g r a i n s to t r a v e l long d i s t a n c e s i n a i r 
c u r r e n t s . 
R e c e n t l y t h i s idea has been supported by f i n d i n g s at the Lerwick 
Observatory ( T y l d e s l e y 1973), where t r e e - p o l l e n t r a c e a b l e only to 
S c a n d i n a v i a has been detected i n q u a n t i t i e s s i m i l a r to those found by the 
two p a l y n o l o g i s t s . P o l l e n t r a n s p o r t may e x p l a i n the i d e n t i f i c a t i c S n of 
spruce being used i n the c o n s t r u c t i o n of a temple near Stanydale (Mainland). 
E d l i n (1957) suggests t h a t t h i s spruce was probably growing nearby at the 
time (1500 B.C.), having been c a r r i e d as seed from Scandinavia, and thus 
being n a t i v e of that period.i.e. 5 « ^ s oi.«v3 poUetv Cotcld ^  fvcx>«^^rtadl i>t^ s i ' V L i L c ^ r 
Hoppe (1965) used p o l l e n data from underwater peat on Whalsay to 
determine s e a - l e v e l changes around the i s l a n d s . I n doing so he obtained 
f i g u r e s f o r oak, elm, h a z e l , b i r c h , willow and pine presences t h a t agree 
w i t h those of Lewis and Erdtman. 
A peat d e p o s i t a t Fugla Ness, Mainland, was c o r r e l a t e d by B i r k s and 
Ramson (1969) with the Gortian I n t e r g l a c i a l period of I r e l a n d . This 
r e v e a l e d p o l l e n remains of a number of s p e c i e s no longer n a t i v e to Shetland 
or B r i t a i n . 
Johansen (1975) compared v e g e t a t i o n a l trends i n Shetland and the 
Faroes and concluded that the s l i g h t d i f f e r e n c e s shown were due to the 
warmer Shetland mean J u l y temperature, and the g r e a t e r d i s t a n c e of the 
Faroes from a major land mass. 
The only p l a n t a t i o n s of s i z e i n Shetland have been described by 
Stewart (1962) and Neustein (1964). Stewart documented the h i s t o r y of 
t r e e - p l a n t i n g and management i n Kergord, Mainland from 1913-1960, while 
Neustein .covered t h a t area and four other t r i a l p l o t s on the i s l a n d s , 
e s t a b l i s h e d by the F o r e s t r y Commission i n 1952. Both authors concluded 
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t h a t the S i t k a Spruce i s the only t r e e s p e c i e s l i k e l y to be able to 
s u r v i v e the r i g o u r s of the Shetland c l i m a t e , p a r t i c u l a r l y w i n t e r . 
Two major s t u d i e s have been prompted by the i n c r e a s i n g pressure 
being put on the whole Shetland environment by the o i l - r e l a t e d developments. 
A synposium held under the auspi c e s of the Nature Conservancy Council (1974) 
brought together the r e c e n t work i n Shetland w i t h a view to making proposals 
f o r f u t u r e s t u d i e s i n the i s l a n d s . T h i s came to a s i m i l a r c onclusion to 
the " d i s c u s s i o n paper" produced by Warren and H a r r i s o n (1974) which s t r e s s e d 
the d e l i c a t e nature of many Shetland h a b i t a t s from the point of view of both 
f l o r a and fauna, and the need f o r c a r e f u l monitoring of w i l d l i f e changes 
i n the i s l a n d s . 
CHAPTER 3 
M E T H O D S 
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3. METHODS 
In t h i s chapter the process of making a phytosociological survey has been 
broken down into a number of stages, each of which i s discussed with reference 
to the end-product required of this survey of Southern Shetland. 
the advantages and disadvantages of the various schools of thought are 
examined i n terms of overall strategy (3.1.1.), f i e l d methods (3.1.2) and 
data analysis (3.1.3). Section 3.2.summarises the methods decided upon for 
this work and gives definitiots of some of the terms to be used. 
F i n a l l y , the methods followed i n the course of the three years' study 
are described i n d e t a i l (3.3). 
Figure 3.3,1.shows a l l the s i t e s sampled i n the Southern I s l e s . 
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3.1 THE POTEJTTIAL METHODS OF PHYTOSOCIOLOGICAL SURVEY 
The processes of making a phytosociological survey have been f u l l y 
described by various authors (Shimwell 1971; Mueller-Dombois and Ellenburg 
1973; Poore 1955a,b,c,1956). At each stage i n the survey, however, there 
i s potential for using any one of a number of methods, the choice of which 
must be made according to the end product required of the study. 
In t h i s survey the points to be considered were: 
a) The larjge-scale nature of the study . 
The Mainland of Shetland i s over 85 km long and an average of 16km 
wide, while the surrounding area contains up to 80 small islands. With a 
limited fieldwork season (June-August flowering for most 'summer' species), 
and d i f f i c u l t travel conditions, releves could only be collected from widely-
spread s i t e s , and no detailed description of a l l vegetation types could be 
attempted within the scope of this work. 
b) The 'primary' nature of t h i s survey 
With the exception of the work of Spence (1957,1958,1960,1970) no work 
at a l l had been done on the plant coamiunities of the Shetland I s l e s prior to 
1972. Thus, the aiethods used had to be as broadly based as possible in order 
to allow any "endemic" c h a r a c t e r i s t i c s of the '^^egetation to reveal themselves, 
l e . there could be no preconceptions of the communities l i k e l y to occur 
there, i n relation to other countries or islands. 
c ) End-product required 
The aim of the study was to-produce an overall conspectus of the 
vegetation of the Southern Islands of Shetland. Thus, vegetation units 
on a r e l a t i v e l y large scale, e.g.Alliance, were required to t i e i n with 
other phytosociological works; while units at a smaller scale would be 
i d e n t i f i e d , and as far as possible related to Associations already named. 
Therefore, the method of grouping the samples must align closely with 
those already used i n conventional phytosociology. 
d) The use of the computer to sort and group vegetation samples has 
been developed by many authors (e.g. Moore et a l (1970); Williams and 
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and Lambert (.1959,1960); Sneath and Sokal (1973), and has been further 
modified i n Durham by Wheeler (1975). With infomation and programmes 
available, the use of computer analysis and computer-aided hand-sorting 
seemed eminently suitable for a large data collection such as t h i s . 
These, then, were the main points considered when choosing the methods 
by which the study would be carried out. 
The areas i n which decisions had to be made were: 
1) Overall phytosociological strategy. 
2) F i e l d methods. 
3) Comparison of samples and detection. 
4) Vegetation units, i . e . analysis of data. 
3.1.1. Phytosogiological Strategy 
There.are a number of approaches to phytosociological survey; these 
have been described by a number of workers (Shimwell 1971; Whittaker 1973; 
Mueller-Dombois and Ellenberg 1973). 
The Continental European Vegetation has been covered by proponents 
of the Zurich-Montpellier School, founded by J.J.Braun-Blanquet. I t i s 
b a s i c a l l y a' system which delimits the vegetation units on f l o r i s t i c 
c h a r a c t e r i s t i c s . Due mainly to the nature of the vegetation i t has been 
greatly used on, i t distinguishes units by their "character" and " d i f f e r e n t i a l " 
s p e c i e s (see 3.2). Thus, i t r e l i e s on species abundance and diversity a 
great deal for i t s e f f i c i e n t characterisation of syntaxa. 
The basic vegetation unit founded on " d i f f e r e n t i a l " and "character" 
species i s the Association. A hierarchial grouping of associations i s 
recognised, into Alliances, Orders and Classes. This l a t t e r group includes 
vegetation of generally similar habitat or ecology e.g. Qxycocco-Sghagnetea 
includes a l l wet heath and blanket bog vegetation; Ammoghiletea pioneer sand dune 
communities. With larger amounts of data, i t may be possible to subdivide 
an association into sub-associations, variants and facies, as well as 
geographical races. 
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I t s use i n B r i t a i n has been outlined by many workers covering a range 
of Vegetation types (see 1.2). Poore (1955a,b,c) set out a number of 
c r i t i c i s m s of the methods. 
Developing simultaneously i n Scandinavia was a method of description 
and c l a s s i f i c a t i o n suited p a r t i c u l a r l y to the vegetation of that region 
(Becking 1957). The Uppsala School, expounded in the 1920's and 1930's 
by Einar du Reitz, bases the delimitation of i t s units to a large extent 
upon the dominant species, forming "sociations", and places stress upon the 
strata of vegetation and, thus, i t s " v e r t i c a l " c l a s s i f i c a t i o n . The Hult-
Sernander cover scale i s used (see Table 3.1) 
Table 3.1 
The Hult-Sernander Cover Scale 
Cover Value Area Covered 
5 50-100% 
4 25-50% 
3 12j-25% 
2 1/16-1/8% 
1 1/16% 
Nordhagen (1936) t i e s his work and c l a s s i f i c a t i o n of Scandinavian 
vegetation i n the units of the Z-M school. 
Closely related to the Uppsala school of thought i s what Shimwell (1971) 
c a l l s the "Norse-Scots" School. E s s e n t i a l l y i t was anll-point (Domin) cover 
scale i n f i e l d description, and associations are formed on the dominance, 
constancy and f l o r i s t i c s i m i l a r i t y of samples. Dahl and Hadac (1941) and 
Nordhagen (1936) enable this c l a s s i f i c a t i o n to f a l l into the recognised 
Z-M units. McVean and R a t c l i f f e followed this method when they surveyed 
the vegetation of the Scottish Highlands (1962). 
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3.1.2. F i e l d Methods 
Having made the decision as to which phytosociological school i s to 
be followed, the f i e l d methods to be used would seem to be predetermined. 
But, as has. been noted previously, Shetland l i e s at the geographical 
boundary of the work carried out by the Z..M and Uppsala Schools, and the 
survey i s not s t r i c t l y within the range of the Norse-Scots Approach, with 
i t s detailed consideration of vegetation layers. Therefore, more 
careful consideration of the sampling strategy i s required. 
3.1.2.1 Choice of Sites ( i . e . their geographical location) 
The decision to be made here i s whether I D make an objective or 
subjective selection. In a study of single vegetation types, or of a 
r e l a t i v e l y small area, where the whole can be v i s i t e d and assessed, stands 
are chosen to be representative of the type. 
However, on a larger scale, and when covering many vegetation types, 
the choice must be made at two stages. F i r s t l y the investigator, having 
decided how many s i t e s he can v i s i t i n the time available, must select these 
geographical locations. Then, within the location (or s i t e s ) he must 
decide what stands (or samples) to describe. On choosing s i t e s , the 
objective approach simply requires the selection of a number of map 
coordinates at random. I t i s probable that a number of the locations 
chosen w i l l not be suitable, f a l l i n g , for example, on man-made structures, 
water masses or vegetation types not being considered. A further 
disadvantage i s that rare vegetation types, or those only represented 
by small areas may not be included at a l l . In a survey through which i t 
i s hoped to cover as many vegetation types as possible this i s not 
s a t i s f a c t o r y at a l l . Conversely, types covering large areas would be over-
represented i n the s i t e s selected by a truly random sample. 
Subjective s i t e choice could be carried out by v i s i t i n g as much of 
the area as possible, and using l o c a l knowledge, map features and previous 
data collected from the region, making a positive selection of s i t e s covering 
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a l l the vegetation types required. This would probably give over-
representation of the rarer types, and would make the results unsUit&ble 
for some s t a t i s t i c a l treatments, but would allow more e f f i c i e n t use of 
time i n v i s i t i n g s i t e s and co l l e c t i n g data. 
How large should a " s i t e " be? This can only be decided according 
to the s i z e of the whole area under consideration, the time available and 
considering the number of samples to be taken within the s i t e . I t must 
be borne i n mind that excess data on a vegetation type can hinder the 
i n i t i a l analysis i n a preliminary survey. I t i s much easier to distinguish 
units using approximately 30 samples, and add in 20 more l a t e r than deal 
with a l l 50 i n the f i r s t analysis. 
In t h i s Shetland work, a s i t e of 1 hectare, i n which an average of 
6 stands were examined, took i j hours to sample. This was preceded by 
a i hour reconnaissance of the whole s i t e . In this case the terrain 
was easy to cover, on the whole, having no large obstacles other than 
water masses. Also, species numbers are lower than on mainland B r i t a i n 
(Palmer and Scott 1969). Of course sampling times w i l l vary according to 
the complexity of the habitat, and f a m i l i a r i t y with the vegetation type. 
3.1.2.2. Choice of Stand (sample) 
Having selected a s i t e before going to the f i e l d , the actual samples 
of vegetation to be described must be chosen. Again this can be an 
objective or subjective decision. Moore et a l (1970) conclude . that 
"no advantage can be seen i n randomisation i n the case of the careful 
and conscientious worker" while Becking (1957) recognises the importance 
of a subjective sample choice to the processes of both the Z-M and Uppsala 
Schools of phytosociology. 
Objective methods can vary from simple random grid references to 
elaborate grid systems to ensure samples from a l l vegetation layers as 
well as a l l types, arranged through a s t a t i s t i c a l l y unbiased pattern. 
These are, of course, readily repeatable methods, but hold the same 
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disadvantages, on a smaller scale, that objective s i t e choice had. Moore 
et a l (1970) also point out the d i f f i c u l t y of finding random grid 
coordinates in the f i e l d . 
The danger of subjective stand choice in the f i e l d i s that the 
f i e l d worker may only sample the communities he i s expecting to see or even, 
subconsciously, looking for. Also, the size of a stand and i t s borders 
must be defined ca r e f u l l y so as to describe only one community at a time. 
The homogeneity of a stand, and i t s recognition has been widely discussed 
(Dahl and Hadac 1949 ; Poore 1955a; Shimwell 1971), but ensuring that 
the sample i s of uniform nature f a l l s back on the f i e l d worker, who must 
sel e c t a plot that, while being representative of the vegetation, i s neither 
too small to include a l l species, nor too large as to overlap d i s t i n c t 
communities. 
3.1.3. Analysis of data 
The analysis of the samples involves the stages of: 
1) Bringing together samples of greatest s i m i l a r i t y with i n a 
data matrix. 
2) Detecting the hi e r a r c h i c a l gaps in this matrix which may be 
recognised as units of vegetation in the f i e l d , whether at Class, 
Order, Alliance, Association or other taxonomic l e v e l . 
3.1.3.1 The f i r s t process i n analysing the collected data can be a hand-sorting 
one, a numerical and s t a t i s t i c a l method, or a combination of the two. 
The r e l a t i v e merits of a number of methods have been studied i n d e t a i l 
by Moore e t . a l (1970), Frenkel and Harrison (1974) and Wheeler (1975), 
and only those eventually used i n this study are outlined here. 
The traditional hand-sorting of data (Braun-Blanquet 1966; Poore 
1955a) by which tables are re-arranged by rewriting, and, thus, regrouping 
v i s u a l l y similar samples can be speeded up by the application of the 
d i g i t a l computer and programmes such as PHYTO (Moore 1971) and SHUFFLE 
(Wheeler 1975). 
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SHUFFLE simply allows the phytosociologist to rearrange his rows and 
columns of species and releves using the computer as a "typewriter", 
while PHVTO arranges the species i n descending order of presence, and 
releves divided or grouped on the presence or absence in them of chosen 
pairs of species. 
The most recent development i n the overall phytosociological strategies 
i s that of "numerical taxonomy" - the mathematical estimation of s i m i l a r i t y 
between vegetation samples and groups of samples to detect classes (or 
groups of samples having s i m i l a r i t y greater than a predetermined standard). 
S i m i l a r i t y c o e f f i c i e n ts have been used for a long time i n both plant and 
animal sampling technqiues, but the improvement i n computer f a c i l i t i e s 
has made the application of these methods, par t i c u l a r l y to large data 
c o l l e c t i o n s , much more at t r a c t i v e (Frenkel and Harrison 1974). To a l l 
the methods, outlined below, there i s one major drawback, not always 
recognised i n the academic descriptions - the mathematician and the 
botanist (or zoologist) have not yet overcome one problem. Mathematics 
and computation follow r i g i d procedures with clearly-defined boundaries 
and l i m i t s . However the natural pattern of vegetation i s one of great 
variation. Even the most simple habitat has a number of overlapping 
parts i n both time and space, between which there may be considerable 
variable interaction. For example, a pond has a flora and a fauna, each 
of these Includes a variety of species populations, each with a different 
age-structure. Additionally there are varying physical factors of 
temperature and water chemistry, and the biological changes caused by 
the succession of plant species and communities which may lead to the 
i n f i l l i n g of such a pond. I t must always be recognised that the mathematical 
formulae cannot yet replace or simulate the natural unpredictability and 
variation of vegetation. 
Numerical taxonomic methods require a choice between monothetic 
procedures - where a single character i s used for group formation, or 
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polythetic (using several characters), Further, the process can be 
agglomerative, where a large number of individuals (e.g. releves) are 
compared by one of many possible procedures and fused into smaller 
groups; or d i v i s i v e , when a large data set i s progressively divided into 
smallier groups,, on the basis of some coefficient, e.g. Information 
S t a t i s t i c I . (Orloci 1968). 
The computer program package CLUSTAN IB (Wishart 1969) includes a 
selection of programs which can carry out these processes. They involve 
a number of different sorting processes, to l i n k with s i m i l a r i t y 
coefficients;, p a r t i c u l a r l y centroid (where the two most similar samples 
are fused and a new se r i e s of s i m i l a r i t y coefficients calculated between 
the new one and a l l others, and so on u n t i l one large group has been formed) 
and nearest-neighbour (where adjacent samples are arranged i n order of their 
s i m i l a r i t y c o efficient, then grouped according to the s i m i l a r i t y of these 
i n d i c e s ) . This method lacks the advantage of increasing infozmation 
content obtained during the calculations of the former. 
Both Frenkel and Harrison (1974) and Wheeler (1975) conclude that the 
methods apparently best (when considered i n respect of time, efficiency, 
c l a r i t y of r e s u l t s , consistency and ecological v a l i d i t y of r e s u l t s ) were 
Wards Error Sum of Squares (Ward 1966) and Information Analysis (Lambert 
and Williams 1966). But a l l these authors, as well as Moore et a l (1970) 
f e e l that the Braun-Blanquet method should be used with these methods. 
Frenkel and Harrison ( l . c ) point out that Ward's method often produces 
a c l a s s i f i c a t o r y hierarchy that, while clear, may prove d i f f i c u l t to 
interpret s p a t i a l l y , "except at the higher leve l s of fusion", while Diaz 
(pers comm.) suggests that i n a large and diverse data set, with a high 
number of species absences (such as i s found when studying overlapping 
vegetation types) the high frequency of negative characters i n the process 
may produce an unsatisfactory c l a s s i f i c a t i o n . 
3.1.3.2. Having grouped the data, the groups must next be linked with those 
already described, i f the survey i s to have any relevance. Classes and 
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and orders should not prove very d i f f i c u l t to identify unless the vegetation 
type i s d i s t i n c t geographically from existing descriptions. However at 
all i a n c e and finer l e v e l s the problems may be caused by: 
( i ) Under sampling of vegetation types. I t i s d i f f i c u l t especially for 
the inexperienced worker, to designate a group of le s s than 5 releves as 
a new association or sociation. 
( i i ) Borders. Natural vegetation does not i n most cases have cl e a r l y 
defined borders between communities (Becking 1957; Whittaker 1962); 
the sampling techniques should avoid samples from such border regions, 
but i n d i f f i c u l t cases i t i s better to sample than to ignore. Such 
r e l e v i s , however, can confuse the delimitation of small groups. 
( i i i ) Geographical variation. One effect of this i s on species distribution. 
Shetland, for example, has a depauperate flora i n comparison to Europe, 
Scandinavia or even the Faroes, and lacks many of the quoted d i f f e r e n t i a l 
and character species referred to i n the l i t e r a t u r e . In some cases i t 
i s problematical as to whether a group of releves having a reduced 
constancy of a character species i s r e a l l y a geographical sub-association 
or variant, or simply a poor example of the association. 
A l l three of these problems were encountered during this work. 
3.2.SUMMARY.AND DEFINITION OF TERMS 
These then, are the main potential methods considered for this survey 
of the Shetland Islands. Following predecessors i n Durham, and the 
predominant works on B r i t i s h phytosociology, the Zurich-Montpellier 
traditionswere followed i n the course of field-work (see 3.3) 
However, the a v a i l a b i l i t y i n Durham of suitable computer programs 
for numerical taxonony made the use of such processes attr a c t i v e . This 
seemed a further advantage when the large number of releves, from a wide-
range of vegetation types, to be analysed was considered. The exact 
procedures followed are described i n section 3.3.3. Ward's Error Sum of 
Squares was chosen because of i t s use of numerical, as opposed to binary. 
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data i n i t s sorting processes, i t s high preference given by Frenkel and Harrison 
(1974) and Wheeler (1975), and i t s recommendation by Wishart (1969) for a 
large data matrix of this type. 
Terms Used i n the phytosociological sections and in delimiting units 
follow the Zurich-Montpellier School (Wheeler 1975). 
A nodum i s a vegetation unit of rank below that of alli a n c e which does 
not c l e a r l y f i t any described associations nor i s i t s u f f i c i e n t l y strongly 
characterised, or widespread i n i t s distribution to be given association 
status. A nodum i s placed within an association when i t i s considered to 
be very closely related to that association, or a geographical variation of 
i t . 
An association i s an abstract f l o r i s t i c unit deflnlted by a cha r a c t e r i s t i c 
species combination. This d i f f e r s s l i g h t l y from the Zurich-Montpellier 
concept of requiring the presence of a character species, but follows the 
work of Westhoff and Den Held (1969). 
A sociation i s a vegetation unit definted by the dominance of one species 
i n different vegetation layers (Du Rietz 1936). 
Associations are fused into higher units or subdivided into lower 
categories, denoted by suffixes attached to the name. The rank i s 
indicated by the following scheme: 
Class - etea 
Order - e t a l i a 
Alliance - ion 
Association - etum 
Sub-Association - etosum 
Variant ) 
Sub-variant ) 
Facies ) 
Nodum ) 
no ending 
In the present survey the ch a r a c t e r i s t i c species combination was used 
to describe and define the vegetation units recognised. Following the Z-M 
school t h i s consists of constant companions, differentialespecies and character 
species. 
A constant species i s one occurring i n 81-100% (i.e.constancy class V) of 
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the releves i n a given vegetational unit. Species occurring le s s 
frequently may be assigned to lower constancy classes: 
Constancy Class % releves i n which sp.occurs 
V 81-100 
IV 61-80 
I I I 41-60 
I I 21-40 
I €20 
A d i f f e r e n t i a l species ("Differentialart"; "Trennart") i s one with 
pronounced a f f i n i t y for a certain vegetati9n unit, and i s used to 
di f f e r e n t i a t e between similar units of same rank. 
A character species ("Character ; "Kennart") i s a special d i f f e r e n t i a l 
species of more r e s t r i c t e d nature, being confined to sp e c i f i c vegetation 
units and hence having great diagnostic value. 
In t h i s survey, a s i t e refers to the area of one hectare selected 
either at random or, l a t e r , by choice. 
A sample refers to a stand, or unit of vegetation within the s i t e , 
and which was described ( ^  releve i- aufirahme.) 
3.3.METHODS USED 
The fieldwork was carried out with A.Lewis, who was studying the 
Northern I s l e s . 
3.3.1.Choice of s i t e s 
The f i e l d methods were modified during the three-year f i e l d period, 
when i t was found that the f i r s t , random and objective techniques for 
choosing s i t e s produced l i t t l e infoinnation at the expense of much time 
and t r a v e l l i n g . 
I t was changed to a more subjective method of choice which, i t i s 
f e l t , gave a much more representative view of Shetland vegetation i n the 
time available. 
In October 1972, a brief preliminary survey of the Islands was made, 
to determine the major vegetation types, and a suitable method to 
approach the following summer's fieldwork. At this time only Mainland 
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could be v i s i t e d , but discussion with local inhabitants gave information 
about other areas. At this time i t was felt that the method should be to 
sample at s i t e s chosen at random. 
300 s i t e s were chosen at random, by selecting National grid references 
(by writing the numbers on papers drawn from a hat) and plotting these on 
the 0.8,1" map, as 1-hectare s i t e s . A number f e l l i n positions that were 
either not accessible or not suitable, such as sea-stacks, inland waters, 
farmyards or buildings. Where they could be reconglsed, these were 
rejected and replaced by new choices. 
In Summer 1973, 45 s i t e s were v i s i t e d and releves recorded. The 
r e s u l t s from t h i s , however, proved rather unsatisfactory. I t i s obvious, 
to even the most casu&l observer, that most of Shetland iscovered by heath 
and blanket bog; accordingly, most of the random s i t e s f e l l in such areas, 
and to continue t h i s method would have produced excess information on such 
vegetation, with none on the l e s s extensive types, such as saltmarsh or sand-
dunes . 
I t was decided that to overcome this problem a more subjective choice 
of s i t e s must be made. Prentice and Prentice (1975) support such a 
method for an area encompassing a large number of variety of vegetation 
units. 
For the purposes of this survey, then, 18 major vegetation types were 
designated from general knowledge of the area gained from the l i t e r a t u r e 
and the f i r s t year's f i e l d work. They were not intended i n any way to be 
synonymous with recognised classes of vegetation described i n 
phytosociological l i t e r a t u r e ; only to be general terms to describe 
areas or habitats. I t was f e l t that i n this way the 'temptation' to 
look i n the f i e l d for already described classes would be avoided. 
I t did lead, l a t e r , to complications i n analysis of the resu l t s ; these, 
caused by overlapping of an already recognised taxon across two of the 
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the vegetation types, are f u l l y discussed in Section 3.3.3. 
The 18 types were delimited thus: 
1. Blanket bog 
As defined by Moore (1968); areas of vegetation dominated by ericaceous 
species and Eriopto.rum on deeper peat (>220mm) and having a rooting layer 
with pH 3.0-5.0. 
2. Blanket bog flushes 
Smaller areas within blanket bog, where there i s some evidence of water 
flow, either v i s i b l e water movement, or channelling i n the peat surface. 
3. Bog pools 
E i t h e r semi-permanent or permanent areas of standing water on the 
surface of bogs, often dominated by Sphagnum cuspidatum. 
Heath 
As defined, by Bridgewater (1970) "that type of land covered wholly or 
partly by ericaceous shrubs, with a peat depth of not more than 220mm." 
Two types of heath were distinguished - wet and dry. 
4. Wet Heath 
Heath on peat or heavy s o i l s with impeded drainage, often intermingling 
with blanket bog vegetation. 
5. Dry Heath 
Heath on light e r , well-drained s o i l s . 
6. Wet Heath Flushes 
7. Dry Heath flushes 
These (6 and 7) are flushed areas within (4) and (5) respectively. As 
with blanket flushes they are recongised by either surface flow or channel 
formation. 
8. Grassland 
Vegetation dominated by grasses and non-ericaceous flowering herbs, and 
on l i g h t s o i l s of good drainage and not f a l l i n g into categories 10, 11 
or 16. 
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9. Wet Meadows 
Herb dominated grassland vegetation on heavier, often waterlogged s o i l s , 
with Caltha p a l u s t r l s present. 
10. Ruderal/ln-field 
These two categories consist of types determined by their ecology arid 
habitat rather than species. The terms cover a l l relev^s described in 
the v i c i n i t y of farms and c r o f t s . The number completed i s low since i t 
was f e l t that i t could not be described as 'natural'. 
11. C l i f f top 
A vegetation type common along the tops of s e a - c l i f f s in Shetland was 
noted, and sampled separately from general grassland which i t most closely 
resembled. 
12. Dry Grassland flush 
An area or channel, of surface-flowing water on otherwise dry grassland. 
13. Sand-dunes 
Vegetation growing on sand, and at various stages of dune formation as 
described by Ranwell (1959). This includes "nachair-llke" communities. 
14. Saltmarsh 
Shoreline vegetation of saltmarsh areas, i . e . where there i s influence of 
both t i d a l s a l t and freshwater upon the s o i l . 
15. Shingle 
Shoreline vegetation growing on shingle, gravel, small pebbles or boulders. 
16. Roadside 
Vegetation of the immediate edges of tarred roads. The releves from such 
s i t e s were always taken from within Im of the road surface i t s e l f . This 
"vegetation type" i s not delimited by the species i t contains but entirely 
on situation and ecology. Thus, releves from such s i t e s may f a l l into 
other types on s p e c i f i c grounds but are classed here on s i t i n g . 
17. Disturbed 
This vegetation type was o r i g i n a l l y intended to cover the semi-natural areas 
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which have resulted from man's destructive interference with the region, e.g. 
areas of regeneration af t e r peat cutting. However, i t became d i f f i c u l t to 
recognise t h i s always in the f i e l d and very few releves could be 
s a t i s f a c t o r i l y allotted to this type. 
18. Stream-side 
A s i m i l a r definition to (16); communities found within Im of the edge of 
a stream. Releves were placed here i n preference to the "type" delimited 
by species; 
In the f i e l d i t proved d i f f i c u l t at times to a l l o t releves f a l l i n g on 
the borders between two (or more) of these vegetation types, particularly 
where the influence of blanket bog species was f e l t (-and this i s an 
extremely widespread e f f e c t ) . 
Further, 5 "rock-types" were delimited on a broad geological basis: 
a) Old Red Sandstone, including the sandstones of Lerwick and Bressay. 
b) Granite, including a l l igneous complexes. 
c ) Serpentine, including greenstone and related types. This i s not 
very common i n Southern Shetland. 
d) Limestone. 
e) Schist, gneiss and quartzite. 
(See Fig.2.1.2.) 
By references to the O.S.l'- and 6" geological maps these were regarded as 
the base-rock for any given s i t e . In some cases deep peat formation or 
the constant influence of sea-spray would have an effect on the vegetation 
over-riding that of base-rock type. This i s discussed with appropriate 
results.For the purposes of co l l e c t i n g a representative releve cover of as 
many vegetation types as possible, the use of these geological patterns was 
f e l t to be most suitable. 
Figure 3.3.1. shows the position of a l l 104 s i t e s v i s i t e d . 
The f i e l d method then was to obtain a silnimum of 10 relev^s from each 
vegetation type on every rock type wherever the possible combination 
¥10.3.3.1 D i s t r i b u t i o n of S i t e s sampled I n the Southern I s l e s 
ESH/l 
NESS 
Fethaland 
, 5 ko 
I s b i s t e ' HolD PAPASTOUR 
VEMENTRY 
VAILA 
TRONDRA 
BURRA 
33km west of 
Sc«lloway 
^MOUSA 
FAIR I S L E 
NOSS 
Ke2 
G S i t e 
36 km south of 
Sunburgh Head. lumburgh Head 
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occurred. Local knowledge, map features and published information (Spence 
1957 and 1959; Warren and Harrison 1974; Palmer and Scott 1969) were used 
to select sites which may include suitable vegetation types. 
The detailed vegetation descriptions obtained by sampling from chosen 
sites were then complemented and expanded by general observations on 
larger areas, thus f i t t i n g the s p e c i f i c a l l y sampled sites against the 
background pattern of the general vegetation. 
3.3.2.Sampling Procedures 
Throughout the study the same f i e l d method of data collection was 
used. 
The hectare was f i r s t surveyed generally to distinguish the main 
stands of d i f f e r e n t and visually homo-geneous vegetation. Any two stands 
were designated " d i f f e r e n t " when one or more of the following c r i t e r i a 
applied: 
a) They had less than 50% common species. 
b) Different species were clearly dominant. 
c) There was an obvious physiogromic difference. 
d) The individual stands were visually homogeneous over an area equal 
to, or larger than, the minimal area calculated for that vegetation type. 
Samples from liorders were i d e n t i f i e d i n the association tables. 
Minimal area curves were plotted f o r shingle, sand-dunes, saltmarsh, 
grassland, wet meadow, blanket bog and heath vegetation. 
The r e s u l t i n g curves are shown i n Figure 3.3.2. In a l l cases, the 
rele v ^ size chosen was 2m x 2m. 
The c r i t e r i a for d i f f e r e n t i a t i n g stands are more wide ranging than 
those conventially used (Poore 1955, a,b; Wheeler 1975) but thi s was 
necessary to allow f o r the variety of vegetation types being dealt with. 
Braun-Blanquet does not recommend the use of dominance i n making decisions 
on stand homogeneity and d i s t i n c t i o n , mainly because of the species -
r i c h nature of the vegetation dealt with by continental phytosociologists 
(Becking 1957). 
< 
•a 
c a 
H 
c 
•rl 
«S 
s 
4-> 
3 
O 
CO 
CO 
c a 
•H 
c •H 
• (N w 
• 
CO 
CO 
i n o lO O lO 
Species Number 
a 
< 
in 
CO 
o i n O •H i n 
Species Number 
•o •^ 
a 
c 
•H 
s 
3 
O 
CO 
(D 
•H 
bO 
bO 
•H 
a 
CO 
CO 
CO 
a? 
5 
a 
< 
a a 
•H 
s 
CM 
CO 
CO 
0) 
u 
•H 
04 
o 1 
i n 
T5 
c 
« H 
C 
•rl 
CO 
S 
00 •p 
O 
o •H 
04 
1-1 •-I 
O 
H 
M 
X 
CO 
/-s 
i n o 
0) 
i n i n 
a 
0) 
u 
< 
40 
i n 
eg O eg 
i n 
i- i 
i n 
m 
•o c 
cs 
r-l 
C 
•H 
i 
•p 
h 
I 
u 
•H 
iH 
i-l 
Species Number Species Number 
« 
< 
•o c a 
r - l c 
•H 
c o o 
CO . 
CO 
(D 
;h 
3 
bO 
•H 
1^  
CO 
9 
0 
1 « 
en 
(D 
•o c a 
I 
< 
00 
(N 
in 
I -
in O in in 
Species Number 
in o in o l-t in •4-
Species Number 
-49-
The ScandinavianSchool however uses the concept of dominance i n the 
d i f f e r e n t vegetation layers to distinguish i t s vegetation unit, due to the 
frequency of species-poor stands covering large areas. Similarly McVean 
and R a t c l i f f e (1962) use dominance to characterise their vegetation units 
i n the Scottish Highlands. 
Shetland l i e s geographically central amongst these areas of work, and 
i t seemed l i k e l y at the onset of the project that the vegetation might f a l l 
i n t o a similar position. The vegetation i s generally species poor, 
compared to the rest of B r i t a i n (Palmer & Scott 1969). 
Therefore a very broadly-based d i f f e r e n t i a t i o n between vegetation 
stands was adopted. The process usually gave less than l o releves per 
hectare; commonly about 5 per hectare were described. 
The description of each releve followed a modified version of that 
set out by Poore (1955a) on a recording card, shown completed i n figure 
3«3.3 • 
Cover and s o c i a b i l i t y indices used were: 
Cover 
% cover Index 
80-100 5 
68-80 4 
40-60 3 
20-40 2 
1-20 1 
<1, scattered. + 
additional species 
Sociabi l i t y 
Index Description 
1 - growing singly 
2 - clumps, groups or t u f t s 
3 - patches, cushions, mosaics 
4 - dense mosaics, "carpet with holes" 
5 - - pure stands 
Aniy species found close to the releve", but not included i n that l i s t was 
designated an 'additional species'. pH was recorded i n the f i e l d 
using a portable pH meter. Other habitat notes were recorded as shown 
on the f i e l d card. 
Fig. 3.3.3. 
Completed Field record-card 
University of 
Durham. 
' . J^ - JL^ .. . - i — • •• 1 
SHETLAND SURVEY. 
Card No. 
Date. Locality. Sc-*^ ^fi'^Hvj , /Via.( v>.la<rui. 
Site No. Auf. No. Grid Ref. 
Site Descr. Area. Cover. %jHt 
Al t . . ^ 
Aspect. 
8 . 
! " I ~ 
Slope. ^ i ! 
i 
Comm. size. Veg. type. AdJ. comms. 
Comm. Descr. 
Land use: present. Soil (parent mat. & t e x t . ) . Sample. 
Land use: past. level & flow. 
pH. 
Sketch map. 
2 3 ^ 
• v , ' 4><»i;'.i»,iii 11," 
-I-
( 
I 
I 
+ 
-(-
4-
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Higher plants were i d e n t i f i e d as f a r as possible i n the f i e l d with 
the exceptions already noted i n Section 1.3, but most mosses and liverworts 
were ai r - d r i e d and brought back fo r laboratory i d e n t i f i c a t i o n . 
3.3.3.Analysis 
The data was- transferred from f i e l d cards to computer punch cards i n 
preparation f o r analysis using CLUSTAN IB series of programmes and SHUFFLE. 
At f i r s t i t was intended to handle the 18 vegetation types separately, 
but when the data l i m i t s for SHUFFLE were expanded (Wheeler pers.coram) 
some groups were fused. This also cut down the number of "borderline" 
vegetation samples. 
This fusion gave 11 vegetation types for analysis. These were: 
1) Blanket bog (includes the former blanket bog, blanket bog flush) . 
2) Bog pools. 
3) Heath (includes wet heath, wet heath flush, dry heath, dry heath flush) . 
4) Grassland (includes dry grassland, dry grass flush, c l i f f tops, ruderal 
and i n f i e l d ) . 
5) Wet meadows. 
6) Sand-dunes. 
7) Salt-marsh. 
8) Shingle. 
9) Roadside. 
10) Streamside. 
11) Disturbed. 
This obviously gave a higher number of releves per type than the f i r s t 
arrangement; i t was f e l t that t h i s would make analysis more meaningful, 
being based on a greater sample number. The number was also increased by 
combining with the data collected from the Northern Isles by Lewis (1976). 
This improved the s t a t i s i c a l value when the clustering techniques were 
applied. 
Ward's Error Sum of Squares 
This s t a t i s t i c , f i r s t developed for use on U.S.Army personnel data 
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(Ward 1966) uses an information s t a t i s t i c i n conjunction with a centroid 
sorting routine. (Wheeler 1975) 
Each vegetation type was subjected to nornial and inverse analysis using 
Ward's E.S.S. as the clustering routine i n the program HIERAR of the 
CLUSTAN package. Normal analysis bases the clustering oh s i m i l a r i t y of 
species content, while inverse analysis compares the occurrences of species 
wi t h i n releves. 
2 and 20 fusion groups were considered as useful l i m i t s on the 
hierarchical grouping i . e . having .neither too high nor too low species or 
releve numbers. 
Using DENDECK, then SHUFFLE, a p a r t i a l l y differentiated table was 
produced for each (normal and inverse). Finally the two were combined to 
give a p a r t i a l l y d i f f e r e n t i a t e d table for a l l the Shetland data. 
These were then s p l i t again to separate northern and southern data 
for each vegetation type. 
At t h i s point further rearrangement of the tables was necessary to 
give a differentiated,table for each vegetation type. After sorting by 
eye, and p r i n t i n g using SHUFFLE the tables described i n Chapter 5 were 
produced. These display the vegetation units or groups and the i r 
characterising species. 
Care had to be taken that a l l the computer-formed groups could be 
recognised i n the f i e l d , and did not include "dustbin" groups: species 
or releves brought together through lack of information. 
Description of units (see also 5.1) 
The vegetation groups or units i n the tables were given a group name 
based on a dominant or diagnostic species or habit feature. Each was then 
described and related to existing descriptions. The groups were defined, 
by f l o r i s t i c composition and a characteristic species combination. 
The arrangement of association i n t o higher syntaxa follows the scheme 
of Westhoff and D.en Held (1969) except where indicated (see Chaj^r 4). 
CHAPTER 4 
SYNTAXONOMIC CATEGORIES OF VEGETATION 
FOUND IN THE SOUTHERN ISLES 
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4.1 Class: CAKILETEA - MARITIMAE R.Tx and Preising 1950 
This class includes the communities found on shingle, gravel and 
sandy beaches, of the strand-line and higher zones. They are generally 
species poor, but those present are encouraged by the enrichment i n 
nitrogen and phosphorous and overlap i n many cases with weexl communities, 
p a r t i c u l a r l y of the Agrog2r9l!^umicion. In some cases the species have to 
be adapted to occasional storm and sea damage, and an unstable substrate 
eg through the runners of Galium aparine. To the landward side the 
ef f e c t of the t e r r e s t r i a l vegetation becomes more dominant when the ground 
becomes more stable (Gimingham 1964). 
Westhoff and Den Held (1969) give no true character species for this 
class due to the species paucity of the communities. They regard 
A t r i p l e x hastata as a weak character species i n the Netherlands; i t i s rare 
i n Shetland (Palmer and Scott 1969). 
Only one order i s found i n Western Europe. 
4.1.1 Order: CAKILETALIA MARITIMAE Tx.apud Oberd.1949 
These are the open, pioneer communities of shingle beaches of Western 
Europe and Bal t i c regions, where the order character species are: Cakile 
maritima and Salsola k a l i (Westhoff and Den Held 1969). Of these, only 
Cakile i s recorded for Shetland. 
The only alliance found i n Briteim i s the A t r i g l i c i o n l i t t o r a l i s 
4.1.1.1.Alliance; ATRIPLICIQN LITTORALIS (Nordhagen 40) R.Tx.50 
This covers the pioneer communities of shingle beaches and sand or 
clay strandlines which are not, or only s l i g h t l y , affected by blown sand. 
The character species given by Westhoff and Den Held (1969) are: Atriplex 
l i t t o r a l i s (transgressor) and Tripleurospermum maritimum, both of which 
are found i n Shetland. 
The alliance i s extensive along north-west European and Bal t i c 
coastlines. • 
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4.2 Class: AGROPYRETEA PUNGENTIS' Gehu et Gehu 69 
Synon: Artemisietea vulgaris Tx + Prsg.50 pp 
Plaritaginetea majoris Tx.+ Prsg.50.pp 
Cakiletea maritmae Tx.+ Prsg.50 pp 
This class was created by Gehu et Gehu (1969) to embrace communities 
of predominantly perennial species on d r i f t l i n e and shingle beaches 
(Adam 1976). These are frequently found i n exposed situations, along 
A t l a n t i c and Mediterranean coasts. 
I t includes some of the communities previously placed i n the Agrog^i^O' 
?y5i£i2S SEi^Bi Nordh 40 (of the Plantaginatea majoris) and i n the Convolvulion 
which show a f f i n i t y to the Cakiletea_maritimae i n the presence of halonitrophile 
species. These were however perennial species so that their association 
could not. be accommodated by the Cakiletea. 
Gehu and Gehu (1969) suggest the following character species: 
Agropyron pungens Crambe maritima 
A.acutum Suaeda vera 
and as d i f f e r e n t i a l s from the p i ant aging tea and Art_emisieteaj 
A t r i p l e x hastata var salina + 
Atri p l e x l i t t o r a l i s 
. Beta vulgaris ssplperennis 
Cakile maritima + 
Lavatera arborea 
The species marked + have been recorded i n Shetland, although varieties 
were not distinguished i n the present survey. 
The French authors described two orders within their new class: 
the Honken^o;Crambetalia_maritima and the Agropjfretalia pungentis. Both 
have been recognised i n Shetland. 
4.2.1.Order: HONKENYO - CRAMBETALIA MARITIMAE Gehu & Gehu 69 
Essentially this i s an order of North-Atlantic and Baltic coast 
communities. Only one a l i i ance i s recognised. 
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4.2.1.1.Alliance: HONKENYO-CRAMBION MARITIMAE Gehu .& Geh.u 69 
These communities of ha l o n i t r o p h i l i c bi-annuals and peiennials are 
usually open and quite simple. They are found on semi-protected to 
moderately exposed coasts; the substrate may be coarse sand or pebbles, 
mixed with organic material and hence rather unstable. 
Gehu and Gehu (1969) propose the following character species: 
Beta vulgaris ssp.perennis Raphanus maritimus 
Crambe maritima Rumex crispusvar.tria^ngulatBs + 
Honkenya peploidis + R.rupestris 
Lavatera arborea Sonchus maritimus 
Those marked + are recorded i n Shetland. 
4.2.2Prder; AGROPYRETALIA PUNGENTIS Gehu & Gehu>69 
Included i n t h i s order are stable communities of closed vegetation 
forming raised swards above the zone occupied by the Honkenyo^Crainbetalia 
communities. The substrate i s diverse but i s generally enriched with 
organic matter. The order i s found in. Mediterranean and At l a n t i c regions. 
Only one alliance i s recognised by Gehu & Gehu (1969), the Agrog^rion 
gungentis, 
4.2.2.1.Alliance; AGROPYRIQN PUNGENTIS Gehu &; Gehu 69 
Synon; Agropyro.--Rumicion c r i s p i Nordh 40pp 
Convolvulian sepii R.Tx.47 ap.0berd.49pp 
The French authors considered t h i s alliance to include some of the 
more maritime communities of the Agrog2£2l5HS^Si2S-S£iSBlL (while the remainder 
liie i n the Honke^nyo-Crambion). However, Adam (1976) feels that i t may be 
possible t o enlarge the alliance to include a l l communities embraced by 
Nordhagen^'s o r i g i n a l conception of the Agrog^ro-Rumicion. However, t h i s 
l a t t e r alliance has been extended by Tuxen (1950) (see Adam 1976) and 
Westhoff and Den Held (1969), and i t i s not r e a l i s t i c to include the 
extensions i n an enlarged ^ rog;^rlon_gungentis. 
I n the present work maritime disturbed communities have been assigned 
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to the Agropjrretea_pungentis while those lacking maritime species have been 
placed i n the Agrogyro-Rumicion^criagi Nordh. 40 em TJC.50, i n the Plantaginetea 
SSigrif following the scheme of Westhoff and Den Held (1969). 
For t h e i r alliance Gehu and Gehu (1969) suggest the following 
character species, none of which i s recorded i n Shetland: 
Agropyron pungens Lepidium l a t i f o l i u m 
xA. acutum Suaeda vera 
4.3 Class: 'AMMOPHILETEA* Br-Bl.et R.Tx 43 
This 61ass comprises the young and mobile sand dunes of Western 
European and Atediterranean coasts, characterised by the presence of 
Ammophila arenaria. Braun-Blanquet and Tuxen (1943) (see Ldhmeyer et a l 
1962) described only one order withi n the class, the Elzss£SiiS_S£S52£i^> 
containing an alliance of pioneer communities on unstable dunes (the 
Agrog2ro-HonckenYion_gegloidis) and one of the vegetation succeeding on. 
more stable areas (the ^50ghilion_borealis). 
However, Gehu and Gehu (1969) described two further orders along the 
French coasts - the Eughorbia-AmmoghiletaU and the Ammoghiletalia 
arundinaceae. Ihey renamed the Elymetalia^arenarii Br-Bl et Tx 43 as 
the ElYno-ABmoBhiletalia, and divided i t i n t o two alliances ;theAgrogjrion 
^oreoatlanticum (synonjmous with the Agrogyro-Honcken;2ion_Begloidis Br-Bl 
et Tx.43) and the Ammoghilion_borealis (Tx55) Gehu et Gehu 1969. 
4.3.1.Order: ELMO-AMMOPHILETALIA ARENARIAE Gehi et Gehi 69 
The communities of t h i s order are found on white or mobile maritime 
dunes of the Western and Mediterranean coasts of Europe. They are 
characterised by the presence of Ammophila arenaria and Agropyron junceiforme. 
Both of the alliances recognised f o r t h i s order are found i n S.Shetland. 
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4.3.1.1 Alliance: AGROPYRION BOREOATLANTICUM Gehxi et Gehu 69 
These communities consist of those plants which form the f i r s t stages 
of dune colonisation; they are, therefore, on the seaward side and subject 
to occasional wetting. The unstable and specialised nature of the habitat 
make the overall species number low. 
Character species i s Agropyroh junceiforme (Gehu et Gehu 1969, 
Westhoff and Den Held 1969) while the alliance i s differentiated from 
the A5amoghilion_borealis by the presence of Cakile maritima (Westhoff and 
and Den Held 1969). 
I t s d i s t r i b u t i o n follows the order 
4.2.1.3 Alliance : AMMOPHILION BOREALIS (R.Tx.) Gehu and Gehu 69 
Above the zone occupied by the Agrog2rion_boreoatlanticum l i e the 
young, mobile dunes occupied by communities of this alliance. They are 
more stable, and hence have a higher number of species. Herbs and 
bryophytes can grow here. 
Character species given by Westhoff and Den Held (1969) are: Ammophila 
arenaria, Elymus arenariw6(preferential) Festuca rubra and Sonchus arvensis, 
while Gehu and Gehu (1969) d i f f e r e n t i a t e this alliance from the l a t t e r by 
the presence of Elymus and Lathyrus japonicus (=L.maritimus Bigel), and the 
absence of the thermophilic species of the Ammophiletea^Lathyrus maritimus 
i s only known to grow at Norwick, Unst i n Shetland. 
The AmmoghiliPn borealis extends along Northern European coasts. 
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4.4.Class : PLANTAGINETEA MAJORIS R.Tx.et Prsg.50 
Synon: Rudero-Secalinetea Br.-Bl.36 pp. 
This i s a class of ruderal communities maintained by heavy b i o t i c 
influences, such as severe trampling, overgrazing or the resulting ground 
i n s t a b i l i t y . In a l l such situations a similar group of characteristic 
species can be found (O'Sullivan 1965). These normally include: 
Lolium perenne + Poa annua + 
Matricaria natricarioides + Polygonum aviculare + 
Plantago major + 
A l l are recorded from Shetland, although Polygonum aviculare i s known only 
from Fair I s l e . 
Only one order i s recognised, the Plggtaginetalia_majgris_RTi£ (47)50 
4.4.1 Orderi PLANTAGINETALIA MAJORIS R.Tx (47)50 
The class and order character species given by Westhoff and Den Held 
(1969) are: 
AgrostiS stolainfera var prorepexjs + 
X F.estcLlolium loliaceum 
Juncus compressus 
Lolium perenne + 
Plantago: major (transgr) + 
Poten t i l l a an. aerina (transgr) + 
Ranunculus sarduous 
Poa annua + and Leontodbn autumnalis may have limited value as order 
and alliance character species (Oberdorfer 1957, Westhoff and Den Held 
1969). 
Two alliances have been recognised by the Dutch authors, the Lolio-
?i5Di5BiOi2D Siss.69, of trampled areas, and the Agrogyro-Rumicion_crisgi 
Nordh.40,em.RTx 50. Only the l a t t e r was described i n Southern Shetland. 
4.4.7.1 Alliance: AGROPYRO-RUMICION CRISPI N6rdh40 em.R.Tx.50 
TMs alliance i s found throughout Europe outside the Mediterranean 
area. I t embraces, 'contact' and disturbance communities i n r e l a t i v e l y 
unstable situations along t r a n s i t i o n a l gradients of a variety of factors 
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e.g. wet/dry, nutrient rich/nutrient poor, salt water/fresh water. Both 
natural and.anthropogenic influences may affect the communities i n which 
rosette-forming species and rhizomatous species predominate. Certain 
authors (see Westhoff and Den Held 1969) have created sub-alliances within 
the Agropyro^Rumiclon according to the dominant environmental factor, while 
Gehu and Geh.u (1969) removed those communities of strand-lines with halo-
phytic species (see 4.2.2.1). 
West hoff and Den Held (1969) suggest the following character species: 
Agropyron repens + 
Carex. distans va r jdistans 
C.divisa 
C.hirta 
C.otrobae 
Eleocharispalustris + 
Gratiola o f f i c i r n a l i s 
Juncus effusus + 
J.inflexus 
Leontodon autumnalis + 
Lotus corniculatus ssp. 
tenuis ifdiius + 
Mentha pulegium 
Oenanthe peucedanefolia 
Po l e n t i l l a anserina + 
Pulicaria dysenteria 
Ranunculs repens + 
Rumex crispus + 
Scripus planifolius 
S t e l l a r i a palustris var 
Teucrium scordium*'** 
Trifolium fragiferum . 
T.hybridun + 
Triglochin palustris + 
Veronica scutellata + 
and l i s t a number of d i f f e r e n t i a l ^ecies "with special a f f i n i t y to the Agrogyro-
Rumicion c r i s p i ; " 
Ophioglossum vulgatum + 
Agrostis canina var canina 
Alopecurus bulbosus 
Bromus racemosus 
Carex disticha 
C.punctata 
Cirsium eriophOrum 
Hydrocotyle vulgaris + 
Juncus articulatus + 
J.maritimus 
Mm tha arven sis var 
arvensis 
M.xverticillata 
Myosotis caespitosa + 
Odontites vema ssp. 
serotina 
Ranunculus flammula + 
Rumex conglomeratus 
T r i folium mioranthum 
Those marked + are recorded i n Shetland 
4.5.Class; PHRAGMITETEA R.Tx et Preising 42 
Synon: Phragmito-Magnocarisetea Klika 44 
This, i s a class of the communities of tall-growing grasses and sedges 
of the early stages of hydroseral development (Wheeler 1975). A wide range 
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of vegetation i s included; from those i n the early stages of encroachment 
onto open water, to the communities where the water level may occassionally 
be at or below ground l e v e l . 
I t i s a r e l a t i v e l y widespread vegetation type, p a r t i c u l a r l y being 
associated with n u t r i e n t - r i c h waters i n lowland regions. Due to a lack 
of such habitats, rather than due to climatic factors, this class i s 
rarely encountered i n Shetland. 
A wide variety of character species have been given for the class 
by various authors, but Wheeler (1975) gives the following: 
Equisetum f l u v i a t i l e + Rumex hydrolapathum 
Alisma plantago-aquatica Berula erecta + 
I r i s pseudacoDWs + Sparganium erectum 
ssp. microcarpum. 
Those marked + occur i n Shetland. 
Three orders have usually been distinguished only one of which was found 
i n the Southern Isles of Shetland. 
4.5.1.Order: MACajOCARICETALIA Pignatti 53 
Following the scheme of Du Rietz (1949) the vegetation i n this order 
i s that of r i c h fen. I t appears to be one of transient comojnities i n 
the succession from reedswamps (placed i n the order Phragmitetalia) and the 
and the fen woodland (Wheeler 1975). 
The order i s distributed throughout Europe and has representatives 
i n both maritane and lowland region. 
Only one alliance, the Magnroaricion has been clearly defined. 
.5.1.1.Alliance: MAGNOCARICION (ELATAE) Koch 26 
These "large-sedge" communities are charaterised by: 
Carex acuta Peucedanum palustre 
Galium palustre ssp.elcngatum + Poa palustris 
Lysimachia t h r y r i s i f l o r a Scutellaria galericulata 
Carex vesicairia Carex ela'^a 
C.paniculata + C.acutiformis 
C.aquatilis + 
(Westhoff and Den Held 1969, Wheeler 1975) 
Those marked + occur i n Shetland, however Carex paniculata and C.aquatilis are 
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known only from single sites on Fetlar. Sub-species of Galium palustre were 
not distinguished i n the present survey. 
4.6 Class: KOELERIO-CORYNEPHORETEA Klika apud Klika & Novak 41 
Synon: Festuco-Brometea Br.-Bl.Tx 43 sensu 
acict p.p. 
Sedo-Scieranthetea Br.-Bl.55 em. 
Oberd.61 apud.Krausch 62. 
Corynephoretalia R.Tx.33 
This class of dry, sandy grassland i s closely related to the Fe^ _u_eo-
Brometea Br.-Bl.et Tx.43 em.R.Tx 1961. 
Westhoff and Den Held (1969) give the following character species: 
Agrostis canina var arida 
Carex arenaria + 
Corynephorus canescens 
P o t e n t i l l a argentea 
Scleranthus perennis 
S.polycarpus 
Trifolium arvense 
Ceratodon purpureus + 
Polytrichum piliferum + 
Rhacomitrium ca-.n9sceri3 + 
Cladonia Chlorophaea 
C.foliacea 
C.furcata + 
Peltigera polydactyla 
and as d i f f e r e n t i a t i n g this class and the festuco-|rometea Br.-Bl.et R.Tx.43 
em.R.Tx.61 from a l l other classes: 
Allium, oleraceum 
Arenaria serpf y l l i f o l i a 
Artemisia c^apestris 
Cerastium arvense 
C.semidecandrum + 
Erigeron acer 
Euphorbia cyparissias 
Festuco ovina s.s. 
Galium verum + 
Helictotrichon pubescens + 
Hieraciuffl p i l o s e l l a 
K99leria g r a c i l i s 
Orobanche vulgaris 
PiiQiinella saxifraga 
Potentilla tabemaemontani 
Ranunculus bulbosus + 
Thymus pulegioides 
Abietinella abietina 
Only those species marked + occur i n Shetland. 
Ranunculus bulbosus i s known only from St.Ninian's I s l e . 
A number of orders have been recognised by various author^ ; the 
Corxnephoretalia (Klika 31) Tx.33 em.Pass.60, Sedo-Scleranthetalia Br.-Bl. 
55 and Sedo-Festucetalia Tx.51 em. are described by Passarge (1964). 
s==s3===s=sss=sas 
However, the scheme of Westhoff and Oen Held (1969) which was followed 
by Ivimey-Cook and Proctor (1966) and Biise and Robertson (1976) i s 
preferred whereby three orders are involved - the Coryneghoretalia R.Tx.. 
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33 em.62, Sedo-Scleranthetalia Br.-Bl.55 and the Fes.tico-Sedetalia ( a c r i s ) 
R.Tx.51. I t i s the l a t t e r order that has been recognised i n Southern 
Shetland. 
4.^.1.Order: FEStUCO-SEDETALIA (ACRIS) R.Tx.51 
Sjmon: CorynephPretalia R.Tx.33 pp,KLlkA 34 
p.p.Br.-Bl.et R.Tx.43 pp 
This order of species r i c h , more or less closed pioneer communities 
on dry, l i g h t sandy ground i s found throughout Europe except i n the 
Mediterranean regions or above the subalpine zone. 
Westhoff and Dsn Held (1959) l i s t the following as order character 
species: 
Aira praecox + Satureja acinas 
Alyssum alyssoides Sedum acre + 
Arabidopsis thaliana + Silene armeri-a 
Cerastium pumilum Taraxacum tortilobum 
Draba muralis Teesdalia niudica.uiis 
Erodium cicutarium + Thymus serpyllum 
ssp.dunense Trifolium campestre 
Erophila vema T.striatum 
Helichrysum arenarium Tuberaria guttata 
Holosteum umbellatun Vicia sativa ssp.angustifolia + 
Jasione montana + V. lathyroides 
Myosotis s t r i e t a 
Birse and Robertson (1976) give only three order character species for 
t h e i r Scottish data: 
Carex arenaria + Cladonia rangiformis + 
Vicia angustifolia + 
Those species marked + are recorded i n Southern Shetland. 
Westhoff and Den Held (1969) recognise three alliances; the Th|rg _ 
Ai r i o n R.Tx.51 of Western European, ephermeral communities on neutral sandy 
ground; the Sedo-Cerastion Siss.et Tidman 60 embracing open Sedum r i c h 
vegetatipn and the £aiifirKoeleriflO (R.Tx.37) Den Held and Westhoff 1969 
nom.nov.of dry grasslands on acid soils i n the At l a n t i c sector including 
B r i t a i n . . 
This l a t t e r alliance was described i n Southern Shetland. 
4.6.1.1.Alliance: GALIO-KOELERIQN (R.Tx 37) Den Held & Weshoff 1969 nom nov. 
Synon: Koelerion albescentis Tx.37 
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The Dutch authors renamed the Koelftrion_albescentis because of 
taxonomic confusion around the species Koeleria albescens and K.gracilis; 
although the older name i s s t i l l retained by many authors (e.g.Ivimey-Cook 
and Proctor 1966, Birse & Robertson 1976). Westhoff and Den Held (1969) 
give the following alliance character species: 
A n t h y l l i s . vulneraria ssp.mariti/na + Jasione montana + 
Artemisia Uoydii Milium scabrum 
Aisparagus o f f i c i n a l i s var prostratus Ononis repens 
Cerastium diffusum+ Poa bulbosa 
Festica rubra var arenanVx + * SileJJe- o t i t e 
Galium verum varr maritma + « Taraxacum Vubicundua 
Helianthe.maum nummularium T.lacistophyllum 
ssp.ovatum Viola t r i c o l o r ssp. 
Hieracium umbellatum c u r t i s i i 
var.armerii folium Ceratodon conicus 
Hiin.antho.glossum hircinum Hypnum cupressifsome 
var lacunosum + 
Cladonia pityrea + 
C. rangi formis + 
Birse and Robertson (1976) add to those marked * i n the above l i s t 
Festica rubra + Tortula ruraliformis + 
Koeleria c r i s t a t a 
( K.gracilis; incl.Kalbescens auct.) 
Those species marked + have been recorded i n Shetland. Varieties of 
Festuca rubra were not distinguished i n the present study. 
4.7 Class: FESTUCO-BROMETEA Br.-Bl.R.Tx.43 em.R.Tx.61 
Dry anthropogenic calcareous grasslands are placed i n t h i s class 
which extends across central and western Europe. The class i s widespread, 
on suitable s o i l s throughout Southern B r i t a i n , but I s v i r t u a l l y absent 
i n the Southeim Uplands and Highlands of Scotland due to the lack of the 
appropriate base-rich s o i l s and the wetter climate. I n these areas the 
class Elyno-Sesler.ietea i s found (Shim.well 1971a) 
amaaaaamaaaaaaaaa 
Two orders have been recognised i n central and western Europe; the 
Festucetalia vallesiaceae Br.-Bl.et R.Tx.43 embraces the eastern continental 
SBBSsnBsssasassBsssasnnBB 
dry, steppe grasslands, while only the frometalia^erecti Br.-Bl.36 i s found 
I n the B r i t i s h I s l e s . 
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4.7.1.Order: BROMETALIA ERECTI Br.Bl.36 
The communities of t h i s order are of dry and semi-dry grasslands on 
base-rich s o i l s with a l i t t l e humlc material and are very much the result 
of human interference (Jones 1973). The d i s t r i b u t i o n of the Class i s from 
the Mediterranean region to south Scandinavia and northern England, extending 
westwards i n B r i t a i n to the A t l a n t i c coasts of Wales and Ireland (Shim-weH 
1971a). 
Since the Order i s the only one of the class found i n B r i t a i n , i t s 
B r i t i s h Class and Order character species are the same. Shin.well (1971a) 
gives: 
Acinos arvensis Helianthereum .canum 
Ar i . t h y l l i s .-.vulneraria + H.chamaecistus 
Blackstonia pinnatum Helictotrichon pratense 
Bromus erectus Hippocrepis comosa 
Carlina vulgaris Koeleria cristata 
Centaurea scabiosa Potentilla tabeonaemontani 
Cerastium pumilum Potentium sanguisorba 
Filipendula vulgaris Scabiosa columbaria 
Gentianella amarella + Viola h i r t a " ssp.calcarea 
Only the species marked + have been recorded i n Shetland. The composition 
of t h i s l i s t indicates the close relationship between this order and the 
Galio-tt>elarion 
ssss=sss====ss— 
Two alliances are recognised i n the Order. The Bromion erecti Br.-Bl 
(1925) 36 includes open, dry, thermophiloias, chi e f l y primary communities 
of rocky gro\ind, usually limestone. I t has very restricted d i s t r i b u t i o n 
i n Southern England. However the second alliance, the 1!fesobrgmion_erecti 
Br.-BlA.j[aDr 38 em.Oberd.49 i s more widespread i n B r i t a i n and was recognised 
i n Shetland. 
4'.7.1.1.Alliance: MESOBROMION ERECTI Br.-Bl.& Moor 38 em. Oberd.49 
Withiii t h i s alliance l i e most of the chalk and limestone communities 
i n B r i t a i n , as well as some of those of stablised calcarous dune systems related 
to the Gaiio^Koelerion. 
The communities are of semi-dry grassland, tolerating a damper 
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climate and greater grazing pressure than those of the Bromion_erecti 
(Shi mwell 1971b) 
None of the 27 character species of the Mesobromion given by Shimwell 
(1971b) are present i n Shetland. The Islands are north of the normal 
d i s t r i b u t i o n of the alliance (sub-jmediterranean to sub-AtlJintic and 
A t l a n t i c zones) and therefore beyond the range of most of these species. 
However Shimwell (1971b) gives a number of species which d i f f e r e n t i a t e 
the Mesobromion from the B r i t i s h sub-alliance of the Bromion erecti (the 
caOBEiaBBasss ============== 
X|robromion). Of these Brlza media.Carex flacca, Plantago lanceolata. 
Ranunculus bulbosus and Succisa pratenslare found i n Shetland. That 
author also indicates that many Molinio-Arrhenatheretea species can be 
BoassesssnBsssaassBsssB 
present i n a more secondary role because of grazing pressure on the 
communities,e.g. Holcus lanatus, Cynosurus cristatus. 
I t i s thus possible that degraded forms of Mfsobromion communities 
are present i n limestone grasslands of Southern Shetland. 
Two sub-alliances have been recognised within the Mesobrosaion. The Seslerig 
Mesobromion Oberd 57 i s a montane sub-alliance, while the £u-Mesbromion 
Oberd 57 includes almost a l l lowland Mesobromion communities. 
The Eu-Mesobromion would appear to be found i n Shetland, but because ============== 
the alliance as a whole i s at the edge of i t s range i n the Islands, there 
i s a lack of d i f f e r e n t i a l and character species on which to base a def i n i t e 
decision. 
4.8 Class: SAGINETEA MARITIMAE Westhoff, Van Leeuwen & Adriani.62 
This class embraces the communities of upper salt marshes, characteristic 
of the beach plain/marsh/dune t r a n s i t i o n . The substrate i s usually sandy, 
and the vegetation i s characterised by annuals or short-lived perennials. 
(Westhoff and Den Held 1969, Adam 1976). 
The class i s found i n north western Europe, but while the characteristic 
species of the class are present i n B r i t i s h saltmarshes, the communities on 
-65-
c l i f f a and sand-dunes which they are said to delimit, are not clearly 
recognised (Adam 1976). 
Westhoff and Den Held (1969) give one order with a single alliance. 
4.8.1. Order: SAGINETALIA MARITIMAE Westhoff, Van Leeuwen & Adriani 62 
4.8.1.1.Alliance: SAGINION MARITIMAE Westhoff, Van Leeuwen, & Adriani 62 
Westhoff and Den Held (1969) l i s t a number of species characteri&bic 
of the Class, Order, Alliance and single association. These are: 
Bupleureum tenuissiunum Plantago coronopus + 
Catapodium marinum Sagina maritima + 
Cochlearia dainca + Amblystegium serpens 
Hordeuffl marinum var salinum + 
Pottia heimii + 
Rhyncostegiella compacta 
var saiina 
Those species marked + are recorded i n Shetland. 
4.9 Class: A^ TERETEA TRIPOLII Westhoff & Beeftinck 62. 
Synon: Juncetea maritimi Br.-Bl.1931 pp 
Puccinellio-Salicornietea Topor 1939 pp 
Astereto-Salicornietea Westhoff et al 
1942 prov.pp. 
Salicornietea Br.-Bl.et R.Tx.1943. pp. 
This class includes many of the communities of saltmarshes and halophytic 
grasslands. I t extends through western Europe from the Arctic to the coast 
of Western Spain. In the mediterranean region i t i s replaced by the 
Juncetalia_maritima Br.-Bl.31 of the Juncetea_maritimi Br.-Bl.31 (Westhoff 
and Ven Held 1969). 
I t is/characterised by: 
Aster tripolium + 
Plantago maritima + 
Triglochia maritima + 
In Shetland, Aster tripolium occurs on only one small holm, while Plantago 
maritima i s found far from the sea. 
The class has only one order i n western Europe - the Glauco-Puccinellietalia 
Beeftinck and Westhoff 62. 
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4.9.1.Order: GLAUCO-PUCCIHELLIETALIA Beeftinck k Westhoff 62 
The halophytic communities of western European and western Baltic coasts 
are characterised by the following according to Westhoff and Den Held (1969): 
Limonium vulgare 
Spergularia mariginata 
Parapholis strigOsa 
None of these species i s found i n Shetland, and saltmarshes there are 
generally low i n species making characterisation with respect to order 
d i f f i c u l t . 
Four alliances are generally recognised: 
?yp_SiD§iii9D_55£iJi52g Christiansen 27 em Tx.37,the A55erion_maritimae 
Br.-Bl.et De L.36, P^JiCcinellio;sgergularion_salin^ Beeftinck 65 and the 
HiiJl-°o22-iH2f- Malloch 71. The l a t t e r , an alliance of c l i f f top 
vegetation, i s not recognised i n the Southern Isles of Shetland, although 
Lewis (1976) describes i t i n the Northern Isles. 
Adam (1976) regards the El_e ocharion_uniglumis S i i r a 70 as a sub-
alliance of the Armerion. This scheme i s followed here. 
======== 
1.9.1.1.Alliance': PUCCINELLION MARITIMAE Christiansen 27 em Tx.37 
The vegetation l y i n g between about mean high water mark and mean spring 
high water mark f a l l s i n this alliance. The soils are thus subject to 
inundation by water a number of times, but only for short periods. I t thus 
includes the vegetation of the seaward edges of salt-marshes as well as the 
immediate coastal vegetation of gravelly shores. 
Westhoff and D-.en Held (1969) propose the following character species: 
Puccinellia maritima (transgressor) Bostrychia scop ioides 
Cochlearia anglica Catenella opuntia 
Halimibne portulacoides 
Only Puccinellia i s found i n Shetland. The alliance has a wide d i s t r i b u t i o n 
along the coasts of western Europe, from Norway and Iceland to the Iberian 
Peninsula. 
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4.9.1.2.Alliance; ARMERION MARITIMAE Br.-Bl.et De L.36 
The communities of t h i s alliance occur higher up the shore than those 
of the previous alliance, from j u s t below mean spring high water mark to 
the storm zone, and are thus subject to less frequent inundation. the 
substrate can be s i l t or mud as i n the upper salt marsh vegetation, or 
gravelly. . Birks (1973), includes i n t h i s alliance a community of rock 
crevices near the sea. 
For the Netherlands, Westhoff and Den Held (1969) give the following 
character species: 
Armez'ia maritima Alopecurus bulbosus 
var maritima (transgr.) + Hordeum marinum 
Festuca rubra + Carex distans var 
Glaux maritima + vikingensis 
Juncus gerardii + Agrostlsstolonifera var 
compacta 
The species marked + occur i n Shetland, although v a r i t i e s were not 
distinguished. 
Birks (1973)d i f f e r e n t i a t e s the Alliance from the Puccinelllon_maritlmae 
i n Skye by the absence of Puccinellia maritima. However, Dahl and Ha dac 
(1941) give Aster tripolium,Glaux maritima, Plantago maritima, and 
Puccinellia maritima as character species of the Festucion_maritimae 
W i l l i Christionsen 27 which they feel i s synonymous with the present alliance. 
Adam (1976) includes a Juncus gerardii - Puccinellia maritima nodum i n this 
alliance f o r B r i t i s h saltmarshes. 
The alliance i s found along Western European coatas from Norway, 
probably to South-West France where i t overlaps with the Puccinellion 
maritimae and other alliances. 
,9.1.2.1.Sub-Alliance: ELEOCHARIQN UNIGLUMIS Sii r a 70 
This contains those communities dominated by colonial members of the 
Cyperaceae: Blysm- us rufus, Eleocharis spp (Adam 1976). Adam recognises 
three communities within the alliance i n B r i t a i n . In his o r i g i n a l concept 
S i i r a (1970) (see Adam 1976) described only the liQS&|£§|yi==-'=yQii^yiii 
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w i t h i n the alliance, placing those dominated by Blysmus (Blysmetun r u f i ) 
i n the Armerion. ======== 
4.9.1.3.Alliance: PUCCINELLIO-SPERGULARION SALINAE Beeftinck 65 
This alliance i s considered t r a n s i t i o n a l between the Armerion and the 
£li£SiSfiiiSS (Adam 76). I t i s north-Atlantic i n d i s t r i b u t i o n and i s 
characterised by Spergularjasaiina. Generally i t includes disturbed or 
trampled maritime communities on sand, s i l t or fine gravel (Adam 1976, 
Westhoff and Den Held 1969). 
4.10.Class: MOLINIO-ARRHENATHERETEA TX.37 
Synon: Molinio-Juncetea Br-Bl.47 + 
Arrhenatheretea Br.-Bl.47 
This class includes many of the lowland grassland communities of 
perio d i c a l l y wet or damp pastures and hay meadows. I t covers both natural 
and semi-natural meadows, a wide range of nutrient status and grazing effects, 
and s l i g h t l y acidic to basic s o i l s . I t occurs throughout western Europe 
under s u f f i c i e n t l y moist ground conditions. 
The class character species given by O'Sullivan (1965) for I r i s h and 
European communities are: 
Alopecurus pratensis .+ Plantago lanceolata +* 
Cardamine pratensis +* Poa pratensis 
Cerastium holosteoides +* P . t r i v i a l i s + 
Festuca pratensis + Ranunculus acris + 
F.rubra + Rhinanthus minor + 
Helictotrichon pubescens + Rumex acetosa +* 
Holcus lanatus +* Trifolium pratense +* 
Lathyrus pratsnsis + Vicia cracca +* 
Only those species marked + occur i n Shetland. 
Three Orders are commonly recognised. The Holoschoenetalia Br.-Bl.31 
i s confined to the northern Mediterranean region. The Arrhenatheretalia 
Pawlowski 28 includes communities of f e r t i l e , damp, basic or neutral soils 
which have been periodically grazed or mown, while the Molinietalia Koch 26 
embraces the natural or semi-natural wetter meadows. 
-69-
4.10.1.Order; MOLINIEtALIA W.Koch 26 
The grasislands of t h i s Order are only s l i g h t l y affected by management 
and grazing and are thus considered to be "semi-natural" (O'Sullivan 1965). 
They are found on n u t r i e n t - r i c h to nutrient-poor s o i l s , but always subject 
to periodic wetting. In Holland, Westhoff and Dsn Held consider the Order 
as usually being species-rich. I t i s found i n western Europe, but i n the 
Mediterranean region i s replaced by the Holoschoenetalia. 
The character species recognised by the Dutch authors are: 
Achillea ptarmica +* Lathyrus palustris 
Angelica sylvestris +* Lysimachia vulgaris 
Cirsium palustre +* Orchis praeterissima 
C.oleraceum Rhinanthus glaber 
Deschampsia cespitosa +* Sanguisorba o f f i c i n a l i s 
Equisetum palustre Thalictrum flavum 
Galium uliginosum +* Valeriana dioica 
Hieracium caespitosum Ophioglossum vulgatum + 
O'Sullivan ($965) adds to those marked * a number of species, a l l of which 
are dependent on high-soil-moisture conditions, and which form a suitable 
group of character species, for his I r i s h cosamunities, viz; 
Filip^ndula ulmaria + Lotus uliginosus 
Hypericum tetrapterum Lychnis flos-cuculi + 
Juncus acutiflorus + Lythrum salicaria 
J.conglbmeratus + Myosotis caespitosa + 
J.effusus + 
He does point, out, however, that only Juncus effusus, Cirsium palustre, 
Lotus uliginosus, Filipendula ulmaria and Juncus acutiflorus are at a l l 
CQEmion i n Ireland. 
In Shetland only those species marked + are recorded. 
A number of alliances have been recognised within this Order i n 
central and western Europe, including the peschamgsion_caesgitosae Hov a t i c 30 
A10gecurion_gratensis, Passarge 64, (Wheeler 1975), Cnidion_venosi, Balatova-
Tulackova 64, J u n c i o n a c u t i f l o r i Br.-Bl.47, Molinioncaeruleae Koch 26, 
Calthion t i a l u s t r i s Tuxen 37, and Filipendulo-Petasition Br.-Bl.47. The Junco 
=========£======== ====-================= <am-am 
( s u b u l i f l o r i ) - M o l i n i o n Westhoff 69 includes Mnmanured wet meadows and mires i n 
1 
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which. Molinia i s an important component. However, the only alliance described 
from Southern Isles i s the Calthlon. 
.10.1.1.Alliance: CALTHION PALUSTRIS Tx.37 
This includes the damp or wet meadows that are enriched by manuring, 
including enrichment a r t i f i c a l l y or by deposition from nutrient-rich waters. 
I t includes communities on peat and clays. 
O'SulliVan (1965) suggests the following as European character species: 
Bromus racemosus Myosotis scorpidioides + 
Caltha. palustris + Polygonum bistorta + 
Cirsium oleraceum Scirpus sylvat4cus 
Crepis paludosa Senecio aquaticus + 
while to CaltlB . and Crepis, Westhoff and Dsn Held (1969) add: 
Carex disticha Lychnlis flQs-cuculi + 
Lotus uliginosu^ Orchis majolais 
Luzula m u l t i f l o r a Taraxacum hollandicum 
ssp m u l t i f l o r a + 
0'Sullivan points out how reduced t h i s l i s t i s for Ireland. Similarly, 
only those marked + occur i n Shetland, and of these both Myosotis scorpidioides 
and Polygonum bistorta are uncommon. 
4.10.2.Order: ARRHENATHERETALIA ELATIORIS Pawlowski 28 
This Order of permanent hay meadows and pastures i s found throughout 
Europe wherever the climate i s moist and temperate. O'Sullivan (1965) 
proposes the following character species for I r i s h and European communities: 
B e l l i s perennis + Knautia arvensis 
Bromus mollis Taraxacum sect.vulgaris + 
Chrysanthemum leucanthemum + Trifolium dubium + 
Dactylis glomerata + Trisetum flavescens 
Daucus carota Veronica chamaedrys + 
Shinwell (1968) adds: 
A c h i l l e a millefolium + 
Arrheriatherum ela t i u s + 
Heracleum spondylium + 
Veronica o f f i c i n a l i s + 
Thos marked + are recorded i n Shetland; Trifolium dubium i s rare. 
Three alliances have been recongised i n Britah. The Arrhenatherion 
elatioris.Koch 26 includes permanent meadows. The 92D25U£i2D_££iJ|2ii Tx.47 
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covers lowland grazed or managed grasslands while the northern sub-
boreal damp meadows and pastures l i e i n the Ranunculo-Anthoxanthion 
Gjaerevoll 56 em Shimwell 68. 
Only the Cynosurion has been recognised i n the Southern Isles. 
4.10.2.1.Alliance; CYNOSURION CRISTATI Tx.47 
This alliance embraces a l l the I r i s h pastures (O'Sullivan 1965) 
and, generally, grazed lowland pastures and similar habitats, showing 
i n some way the effects of human management. I t was formed when 
Tuxen recognised the difference between managed pastures, for 
which he created the Jj^qsu.ri_oi^ and the richer, permanent meadows of 
the Arrheratherion_elatioris Pawlowski 26. I t i s found on moist 
but well drained soi l s receiving regular monthly r a i n f a l l , and i s 
confined to Western Europe. 
I n Ireland i t i s not strongly characterised but O'Sullivan gives 
four character species: 
Cynosurus cristatus + 
Senecio jacobea + 
Trifolium repens + 
Phleum pratense + 
and three d i f f e r e n t i a l s (from the Arrhenatherion e l a t i o r i s Koch 26): — — — — — — — — — — — — — — — — — — — — — — — — 
Achillea millefolium + 
Cirs ium arvense + 
Lolium perenne + 
He feels that considered together these seven species distinguish 
the alliance. A l l seven are recorded i n Shetland, although Senecio 
Jacobea i s extremely localised. 
4.11.Class: MONTIO-CARDAMINETEA Br.-Bl.et Tx.43 
These are the communities of springs or shallow flowing water, 
and are moss-rich, growing either on rocks i n the water or on associated 
s o i l or s i l t (Westhoff and Den Held 1969). They require a more or 
less even water temperature and good oxygenation. The class i s 
dis t r i b u t e d i n the Euro-siberian region, centred around the boreal-
montane zone. 
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I t contains one order, the Montlo^^rdaminetalla Pawlowski 28, divided 
in t o three groups covering calcicole, calcifuge and alpine vegetation. 
Oberdorfer et a l (1967) consider these as alliances, but Westhoff and Eten 
Held recognise only two. These are the Cratoneurion Koch 28 of calcium-
r i c h waters, and the Cardamino-Mjntion of calcium-poor waters; they divide 
================= " 
the l a t t e r i n t o two sHI^-alliances to cover the wide range of calcifuge 
spring vegetation. Only the Cratoneurion was recorded i n the present 
survey. 
4.11.1.Order: MONTIO-CARDAMINETALIA Pawlowski 28 
The character species of t h i s order are the same as those for the class. 
Jones (1973) gives: 
Caltha palustris + Cratoneuron decipiens 
Cardamine amara PhilonotiS fontana + 
Epilobium alsinefolium PoMlia mhlenbergii + 
Brachythecium r i v u l a r e + 
Those marked + are recorded i n Shetland. 
4.11.1.1.Alliance: CRATONEURIQN Koch 28 
These are communities of chalk and limestone springs and the 
alliance i s recognised through most of Europe. 
Oberdorfer (1957) gives f i v e character species: 
Saxifraga aLzoides Eucladium v e r t i c i l l a t u m + 
Cratoneuron commutatum + Philonotis calcarea 
C.filicinum + 
Those marked + are recorded i n Shetland. 
4.12.Class: PARVOCARICETEA Den Held & Westhoff 1969 
Synon: Sche ujhzerio-Caricetea fuscae 
(Nordh.36) Tx.37 pp. 
Caricetea nigrae Tx.71 
This class of small sedge mire communities arose from a series of 
divisions and agglomerations of mire and bog vegetation following Tuxen's 
creation of the Scheuchzerio-Cariceteafus^ Jones (1973) and Westhoff 
and Den Held (1969) have described the changes f u l l y , whereby the present 
scheme involving two classes, EacyQSftclceteaand Scbfi^CbZSrifiHea was evolved. 
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4.12.1.Order; CARICETALIA NIGRAE Koch 26 em.Nordh 36 denuo em Tx.37 
This order contains the communities of poor fens (of oligo-to mesotrophic 
vrater). Only one a l l i a n c e i s usually recognised nowadays, although Koch's 
original concept of the order (as the C a r i c e t a l i a f u s c a e ) contained three 
a l l i a n c e s ; the Cariciondavallianae, the Caricion_fuscae and the 
Rhyscosporion albae. 
ss=====s=sss======= 
4.12.1.1.Alliance; CARICION CURTO-NIGRAE Koch 26 em.Nordh.36 
(Sub-nom.Caricion canescentis-Goodenowii) 
This i s an a l l i a n c e of small sedge communities of the ground around 
streams and springs. These are oxygen-rich, but nutrient-poor. They 
are usually species r i c h and found in a variety of habitats having such 
ecological properties, e.g. dune slacks, soligenous mires. 
Westhoff and Den Held (1969) suggest the following order and al l i a n c e 
character species: 
Carex curt-a + Juncus f i l i f o r m i s 
Cecftinata + Ranunculus flammula + 
C.nigra + Viola p a l u s t r i s + 
Epilobium palustre + Sphagnum recurvum 
ssp .amblyphyllum + 
Those marked + are recorded i n Shetland; i n the present survey Sphagnum 
recurj/um was identified only to the Specific l e v e l . 
These authors also add: 
DrOsera irotundifolia + Sphagnum cuspi datum + 
Veronica s cutdllata S.palustre + 
Acrocladium stramineumx + S.plumuloisum + 
Aulacomnium palustre + S.squarrosum + 
Calypogeia f i s s a + S.subSeciindum -t-
Polytrichum commune S.teres + 
var.uliginosum 
as species d i f f e r e n t i a t i n g these communities from those of the T o f i e l d i e t a l i a . 
Polytrichum commune i s recorded i n Shetland but was not identified to the 
sub-specific le v e l here. 
The distribution of the a l l i a n c e i s the same as the class except that 
i t i s not found in alpine regions. iSome workers believe that there the 
Brfaphorion scheuchzeri Hadac 39 replaces the Caricion_curto;nigrae 
(Westhoff and Dien Held 1969). 
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The c l a s s contains mire vegetation with a herb layer of grasses, sedges 
and rushes, and a well-developed bryophyte layer. 
The water-table, which i s always high, may be mesotrophlc to eutrophic, 
base-poor or base-rich. However i t i s always poor in nitrogen and 
phosphorus, but i s minerotrophic. 
Wheeler (1975) points out the wide range of situations i n which these 
communities can occur; on peat or mineral s o i l ; associated with areas of 
flushing or water seepage; i n f l a t , peaty fens; or i n dune slacks. 
The c l a s s i s found throughout the Euro-Siberian region but i s most 
widespread i n the north. 
Westhoff and Den Held (1969) give the following c l a s s character species: 
Calamagrostis neglecta P e d i c u ^ i s palustris ••• 
Carex demissa + S t e l l a r i a p a l u s t r i s 
C.diandra Acrocladium cordlfdlium + 
C.lasiocarpa (weak) Drepanocladus exannulatus ->• 
Epilobium palustre + D.sendtneri 
Hydrocotyle vulgaris + Riccardia pinguis + 
and add a further fi v e species which they believe differentiate the 
E§£ySQ&£iS§lea & §9!}§lj9!}2§£L1^ i' from a l l other classes of vegetation: 
Agrostis canina var f a s c i c u l a r i s 
Carex rostrata + 
Hammarbya paludosa + 
Menyanthes t r i f o l i a t a + 
Sphagnum teres 
The c l a s s i s differentiated from the Scheuchzerietea by: 
Cardamine pratensis + Peucedanum palustre 
Caltha p a l u s t r i s + Potentilla erecta + 
Dactylorchl.sspp. S a l i x repen s + 
Equisetum f l u v i a t i l e + Succisa pratensis + 
E.palustre Trigloch.4npalustri s + 
Galium uliginosum + Valeriana dioica 
Myrica gale 
Those marked + are recorded i n Shetland. Hammarbya i s known only from 
one s i t e on Y e l l . 
Two orders have been recognised, the C a r i c e t a l i a nigrae Koch 26, em.Nordh 
===r=======sssr==s 
36 denuo em.Tx.37 and the T o f i e l d i e t a l i a Prsg.apu d Oberd,49 
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4.12.2.Order: TOFIELDIETALIA Prsg.apnd.0berd.49 
The communities of t h i s order are those of r i c h fens, of r e l a t i v e l y 
high base and nutrient status, having le s s Sphagnum spp.in the moss layer. 
Their d i s t r i b u t i o n follows that of the cla s s (Jones 1973). 
Shimwell (1968) gives the following character species: 
Bartsia alpina Juncus alpino articulatus. 
Carex flava J.triglumis 
C.dioica + Campylium . stellatum + 
Eleocharisquinqueflora + Scorpiduim scopidioides + 
Equisetum variegatum 
to which Jones (1973) adds Drepanocladus revolvens + and Campylium chrysophyllum +, 
from the work of Westhoff and Oberdorfer. 
Those species marked + are recorded i n Shetland. 
Two a l l i a n c e s are usually distinguished, the Caricion bicolcpis-atrofuscae 
' ss&s=ssssssssssss=ss=s====== 
Nordh.36 of sub-arctic and sub-alpine to alpine regions of central and 
northern Europe, and the Caricion_davallianae Klika 34 of lower areas. 
Only the l a t t e r i s found i n Shetland. 
1.12.2.1.Alliance .: CARICION DAVALLIANAE Klika 34 
Synon: Eriophorion l a t i f o l i i Br.-Bl et Tx.43 
These are the communities of lowland and sub-alpine r i c h fens, developing 
under the influence of neutral to alkaline water. Small Carex spp. play 
an important role i n the herb layer, while plea rocarpous mosses develop 
extensively i n the bry ophyte layer. A high bftse l e v e l i s required i n 
the substrate. 
Wheeler (1975) gives the following character species for the all i a n c e : 
Carex lepidocarpa + Dactyloihi'.ilza incamata + 
Epipactis p a l u s t r i s Eriophorum latifolium 
L i p a r i s l o e s e l i i Parnassia palustris + 
Taraxacum limnathes Acrocladium giganteum + 
Bryum pseudotriquetrum + Catascopium nigritum + 
Camptothecium nitens Campylium elodes + 
CpolygauBim + Drepanocladus lycopodioides 
D.vemi^osus F i s sirens osmundoides + 
Mnium rugicum + M.seligeri 
M.pseudopunctatum M.cinlidioldes 
P e l l i a endivilfQlia + P.neesiana + 
Riccardia multifida + Sphagnum contortum 
S.platyphyllum 
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These are compiled from the work of Westhoff and Den Held (1969) and 
Oberdorfer (1957). The Dutch authors also give Carex pulicari8+, but ' 
Jones (1973) points out that this has been found i n communities of the 
Caricion curto-nigrae i n B r i t a i n and does not therefore seem to be a valid 
s s s s s a s s = = = = = = = = = £ = = = 
Character species. 
Those ^ e c i e s marked + are found i n Shetland. 
4.13.Class: SCHEUCHZERIETEA Den Held. Barkman and Westhoff 69 
As mentioned e a r l i e r this c l a s s arose from the separation of the 
communities of the Scheuchzerietalia_galustris Nordh.36 from those forming 
the new Parvocaricetea Den Held and Westhoff 69. I t thus contains dnly 
one order, the §cheuchzerietalia_palustris comprising the vegetation of bog 
or fen hollows and pools. A l l require a constantly high water table, 
through stagnant or slowly moving water. 
4.12.1.Order: SCHEUCHZERIETALIA PALUSTRIS Nordh.36 
The dis t r i b u t i o n of both order and cl a s s i s centred on the boreo-
sub-Atlantic region. 
Two a l l i a n c e s have been recognised within the order, the B&£DS2SP2ri2D 
albae Koch 26 and the Caricion lasiocargae Vanden Bergen 49. Both have been 
recorded i n southern Shetland. 
[4.13.1.1.Alliance: RHYNCOSPORION ALBAE Koch 26 
This i s the only a l l i a n c e recognised i n the order by Westhoff and 
•Dsn Held (1969) and for i t they give the following character species: 
Rhyncospora alba S.pulchrum + 
Cladopodiella f l u i t a n s (transgr.) S.recurvum + 
Sphagnum cuspidatum + ssp.recurvum 
S.lindbergii + 
S. ma jus. 
plus fungi species 
These authors also give: 
Oxycoccus p a l u s t r i s S.papillosum + 
Sphagnum tenellum -i-
as d i f f e r e n t i a l s between the cl a s s and the Parvocancetea. Those species 
marked + have been recorded i n Shetland. 
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Communities of the W};^ncosgorion are generally species poor-; the 
herb layer i s poorly developed, often having only seedlings of grasses 
and sedges, but the moss layer i s usually luxuriant, dominated by Sphagnum 
spp. They are usually found i n wet depressions i n poor fens and mesotrophic 
mires. 
4.13.1.2.Alliance: CARICION LASIOCARPAE Vanden Bergen 49 
Only some authors place this a l l i a n c e in the Scheuchzerietalia; 
================= 
Westhoff and Den Held (1969) consider i t to l i e between the Rhy acosporion 
SB&SSSSS&===== 
and the Paryocaricetea. 
I t embraces vegetation of hollows where the water has a s l i g h t l y higher 
base status than i n the l a t t e r a l l i a n c e and i s considered to be more or 
le s s synonymous with the Erioghoriongracile Prsg.apud Oberd.57. Wheeler 
(1975) describes these 'pioneer' communities as often forming floating mats 
of vegetation on open water. Birks (1973) suggests that cha r a c t e r i s t i c 
species are: 
Carex chordorhiza 
C.diandra 
C.lasiocarpa 
Eriophorum gr a c i l e 
while Wheeler (1975) proposes: 
Carex lasiocarpa Menyanthes t r i f o l i a t e + 
C.rostrata + Potentilla palustris + 
Eriophorum gracile 
Equisetum f l u v i a t i l e + 
Only those species marked + have been recorded i n Shetland. 
The a l l i a n c e has a northern distribution within the Euro-Siberian 
region. 
4.14.Class: OXYCOCCO-SPHAGNETEA Br.-Bl.et Tx.43 
The syntaxonomy and evolution of thi s c l a s s i s f u l l y discussed by 
Jones (1973). I t i s a cla s s of heath and bog communities, (Moore 1968) 
where the s o i l i s a shallow to deep, waterlogged peat, and with a well-
developed moss layer, especially of Sphagnum spp. There have been 
numerous c l a s s i f i c a t i o n schemes (e.g.Duvigneaud 1949) but that of Moore 
(1968) has been followed i n the present work except where indicated 
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otherwise. The position of the Pleurozia-purpurea -
E r i c a t e t r a l i x Association i s discussed i n 5.6. Moore's grouping on an 
ecological and f l o r i s t i c basis, as opposed to a geographical one, divides 
the commuriities into two Orders, the E r i c e t a l i a t e t r a l i c i s for vegetation 
on shallow peat i n the A t l a n t i c region, and the Sghagnetalia_5agellanici 
for that on deeper peat, dominated by Sphagnum, i n both Atlantic and 
continental parts of Europe. 
The c l a s s character species given by Moore (1968) are: 
Drosera rotundifolia Lepidozia setacea 
Aulacomnium palustre Sphagnum capillaceum 
Calypogeia trichomanis S.teneilum • 
A l l are present i n Shetland. Jones a973).adds Dactylorcfalls aaculata ssp. 
ericetorum from Westhoff and D.en Held (1969). 
Westhoff and Den Held (1969) add further species to t h i s group, but 
Moore considers them c h a r a c t e r i s t i c of certain Orders and Alliances, and 
they are not l i s t e d here. 
Vegetation of t h i s Class i s found throughout northern Europe and 
northern Russia. I t extendis southwards as far as the Misditerranean, but 
i n that region i s found only i n alpine zones. 
4.14.1.Order: ERICETALIA TETRALICIS Moore (64) 68 
This Order of damp heaths on shallow peat i n the Atlantic region has 
only one a l l i a n c e , the E r i c i o n _ t e t r a l i c i s . 
The general descriptions of each are therefore the same. 
4.14.1.1.Alliance: ERICIQN TETRALICIS Schwick 33 
These are wet heaths (Heidemoore) on shallow peat (25-lOOcm) with a 
fluctuating, but generally high, water table. They are r e l a t i v e l y species 
riding compared with the communities of the Sphagnetalia, but with a' 
reduced moss layer. 
Westhoff and Den Held (1969) suggest the following as Order and 
Al l i a n c e character species: 
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E r i c a t e t r a l i x + Sphagnum compactum + 
Juncus squarrosus + S.tenellum + 
Gymnocolea i n f l a t a + Zygogonium ericetorum 
The species marked + are found i n Shetland. The absence of any record 
of Zygogonium may indicate under-surveying of the Islands rather than i t s 
absence. 
The Dutch authors further give the following d i f f e r e n t i a l species 
between the a l l i a n c e and the Sghagnetalia^, 
Gentiana pneumonanthe Potentilla erecta + 
Juncus acutiflorus + Hypnum cupressiforme var 
Nardus s t r i c t a + ericetorum + 
Pedi c u l a r i s s y l v a t i c a + Pleurozium schreberi + 
Polygala s e r p y l l i f o l i a + Cetraria islandica + 
Cladonia u n c i a l i s 
Those species marked + are found i n Shetland. The alli a n c e extends 
mainly along the A t l a n t i c sector of Europe, from Denmark and iNbrth Germany 
to Spain, although i t has occasional sub-Atlantic occurrences. 
4.12.2.Order: SPHAGNETALIA MAGELLANICI (Pawlowski 28pp) Moore (64) 1968 
These are the communities of ombrotrophic bogs growing on deep peat 
(1.5 m and deeper). I t includes both hummock and hollow forming blanket 
bogs as well as raised bogs. 
The order i s characterised by the abundance of Sphagnum spp.eg 
S.magellanicum and S.rubellum. 
Moore (1968) gives the following character species: 
Andromeda polyfolia Carex pa.ociflora 
Erigphoium v^.inatum + Vaccinum oxycoccus 
Calypogeia sphagnicola + Cephalozia connivens + 
C.macrostachys Mylia anomala -f 
Pohlia nutans + Polytridftum alpestre + 
Sphagnum majellanicum + S.recurvum + 
S.rubellum + 
Only the species marked + are recorded i n Shetland. Westhoff and sen 
Held (1969) add Sphagnum balticum to this l i s t . They also propose that 
Eriophorum vaginatum and Sphagnum rubellum are only valid for the 
Netherlands, while Vaccinium uliginosum may differentiate this Order from 
the E r i c e t a l i a . 
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The Sphagnetalia i s Euro-Siberian i n distribution. 
I t i s divided into two al l i a n c e s , the Sphagnion_fusci Br.-Bl.(1915) 
1920 e.m.Moore (64)68, of regions with late snow l i e where Sphagnum fuscum 
i s prominent i n the vegetation and the Erico-Sphagnion Moore (64) 1968 of 
==========5==== 
A t l a n t i c areas. Only the Erico-Sghagnion i s found i n Shetland. 
4.14.2.1.Alliance: ERICO-SPHAGNIQN Moore (64) 68 
The communities of this a l l i a n c e are distinguished by the abundance 
of E r i c a t e t r a l i x , and the absence of Sphagnum fuscum. They form bog 
vegetation extending from the west of Ireland to W.Germany and S.Sweden. 
As character species Moore (1968) gives: 
Drosera intermedia Odontosch i sma sphagni + 
Myrica gale Sphagnum imbricatum 
Nartheclum ossifragum + S.papillosum + 
S.piumulosum + 
and proposes the following as d i f f e r e n t i a l s between th i s a l l i a n c e and the 
Sghagnion_fuscij^ 
E r i c a t e t r a l i x + Campylopus flexuosus + 
Eripphorum angustifolium + Hypnum cupressiforme + 
Molina caerulea + Leucobryum glauoum -i-
Rhyncospora alba Cladonia impexa + 
Those species marked + are found i n Shetland. 
4.15.Class: NARDO-CALLUNETEA Preising 49 
The c l a s s i s composed of the dwarf shrub, dry heaths and rough 
grasslands on rather acid s o i l s i n western and northern Europe. The 
vegetation usually forms as a re s u l t of grazing, trampling, mowing or 
burning of land, and the s o i l i s mineral and nutrient poor. I t may be 
dry to moderately damp. The cl a s s arose from the uniting of the Calluno-
ul i c e t e a Westhoff and Den Held 1969, a class of Calluma and Genista heaths 
of Europe, with the IJardetalia. 
Jones (1973) concludes that of the character species given for the 
c l a s s by Westhoff and Den Held (1969) and Oberdorfer (1957) only the 
following are r e l i a b l e for B r i t i s h vegetation! 
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Calluna vulgaris + Hieracium p i l o s e l l a 
Carex p i l u l i f e r a + Veronica o f f i c i n a l i s + 
Cuscuta'Epi thymum 
She excludes Po t e n t i l l a erecta and Sieglingia decumbens on the grounds 
that they can also be found on base-rich s o i l s which do not support. Nardo; 
Callunetea cbmmunties. ========== 
The c l a s s extends i n Europe, i n the Atlantic, sub-atlantic and 
sub-continental regions, and i n an impoverished state into the continental 
sector. I t i s also found in mountainous parts of the Mediterranean region. 
Various schemes of sub-division of the cl a s s have been proposed, e.g. 
Bocher (1943), Bridgewater (1970), Jones (1973). The scheme followed 
here has representatives of two orders i n southern Shetland; the Nardetalia 
========== 
(Oberd.49) Prsg 49 and the Calluno-Ulicetalla (Quantin 35) Tsc.37. Following 
the system of Rivas Martinez (1968), Bridgewater (1970) and Jones (1973) 
assign a l l B r i t i s h heaths to this order. 
4.15.1.Order: NARDETALIA (Oberd.49) Prsg 49 
These are the rough grasslands on a c i d i c s o i l s , found throughout 
western Europe, but not i n the M,editerranean region. Jones (1973) has 
extracted four order character species for B r i t i s h vegetation from the 
works of Westhoff and Den Held (1969) and Oberdorfer (1957). They are:-
Antennaria dioica + 
.Gentianella campestris + 
Nardus s t r i c t a + 
.Botrychium lunularia + 
A l l are found in Shetland. 
Of the four a l l i a n c e s recognised within the Order by Westhoff and Iten 
Held (1969) only one i s present i n B r i t a i n (Jones 1973) - the Violion 
caninae. 
4.15.1.1.Alliance: VIOLIQN CANINAE Schwick (41) 44:.emPrsg.49 
Synon: Nardo-Galion saxatiiisprsg.49 
This eimbraces the communities of anthropogenic, heathy grasslands, 
which are s l i g h t l y richer i n nutrients, and i n species, than the heaths of 
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this c l a s s (Jones 1973). 
I t s d i s t r i b u t i o n i s sub-Atlantic through the north-west and west of 
Europe, to an improverished form i n east Germany and north-west Czechoslovakia, 
Jones (1973) suggests the following as useful character species i n 
B r i t a i n : 
Carejc ovalis + Juncus squarrosus + 
Centaurea nigra Luzula multiflora + 
Dactylorchdmaculata Meum afrhamanticum 
ssp.ericetorum + P-iediculeris sylvatica + . 
Euphrasia borealis + Polygala. s e r p h y l l i f o l i a + 
E.nemorosa + P.vulgaris + . 
Galium s a x a t i l e + Viola canina ssp.caa'ina + 
Gentiana pneunonanthe 
Those species marked + are found i n Shetland. 
4.15.2.Order; CALLUNO-ULICETALIA (Quantin 35) Tx.37 
This order comprises the dry, dwarf shrub heaths, on acidic and 
nutrient-poor s o i l s . I t s communities are maintained by trampling, grazing 
mowing and burning, and occur throughout sub-Atlantic and Atlantic Europe. 
Jones (1973) f u l l y discusses the complicated syntaxonomy of this order. 
Westhoff and Den Held (1969) recognise only the Vaccinio-Genistetalia 
Schubert 60, which remains when the UJJLj:J._pj>_jijmae_ Duvign.44 em.Vanden 
Bergen 58. i s removed from the present order. 
Oberdorfer (1957) gives the following character species: 
Calluna vulgaris + 
Sarothamnus scoparius 
Hypnum cupressiforme var.ericetorum + 
to which Jones (173) adds Arctojstaphylos uva-ursi+ 
Oberdorfer (1957) gives a number of d i f f e r e n t i a l s (from the Nardetalia): 
Dicranum spurium 
D.undulatum 
'•• Ptilidium c i l i a r e + 
to which Jones (1973) added Juniperus communis +. 
Only those species marked + are recorded in Shetland. 
Bridgewater (1970) recognised four alliances within the order: 
Empetrion boreale Bocher 43 
Calluno-Genistion pilosae Duvign.44 
Sarothamnion Tx.45 aplid.Prsg.49 
Ulicion naaae Duvign.44.em.Vanden Bergen 58 
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Only the l a t t e r a l l i a n c e has been recognised in Shetland. 
4.15.2.1.Alliance : ULICIQN NANAE Duvign.44 em.Vanden Bergen 58 
This i s Bridgewater's (1970) "Erica cinerea Heath", defined, rather 
than characterised by E r i c a cinerea. Calluna vulgaris and Potentilla 
erecta. These three species are found in Shetland, but Uiex g a l l i i and 
Agrostis setacea, which Bridgewater (1970) believes are confined to this 
heath are not present there. 
Braun-rBlanquet and Tuxen (1952) describe the Alliance i n Ireland. 
There they give E r i c a cinerea and Festuca vivipara as character species. 
This i s an oceanic heath type; Bridgewater (1970) believes i t s 
d i s t r i b u t i o n i s centred on the south and west of England and Wales 
although represented i n north western and central Scotland. 
4.16.Class: CARICETEA CURVULLAE Br.-Bl.48 
This i s a class of chionophobous heath communities, on poor s o i l s , i n 
mountains. Dahl (1956) follows the scheme whereby the dwarf shrub 
heaths of the 3bS^8£§£iiliaji££ygiBii Br.-Bl.26, Nordh.36 are united with 
grass heaths within a single order, the Caricetalia_curvulae Br.-Bl.26. 
In view of the li s d t e d amount of vegetation of this class present i n 
Shetland i t seems appropriate to adapt this simplified approach. 
4.16.1.Order: C A R I C E T A L I A C U R V U L A E Br.-Bl.26 
Dahl (1956) also united two all i a n c e s , the Juncion t r i f i d i scandinavicum 
============================= 
Nordh 43 and the Loiseleurio-Vaccinion_uliginosi Nordh 36, to form a single 
a l l i a n c e comprising the heath communities over a wide al t i t u d i n a l range^^ 
This a l l i a n c e , the Arctostaphyleto-cetrarion n i v a l i s Dahl 56 i s found in 
========£=£====================== 
southern Shetland. 
4.16.1.1.Alliance: ARCTOSTAPHYLETO-CETRARION NIVALIS Dahl 56 
This a l l i a n c e embraces a l l chionophobous, oligotrophic to eutrophic, 
weakly and strongly acidophilous heath communities and has been described 
f u l l y i n the Rondatte region of southern Norway,Dahl (1956). There i s no 
waterlogging, or ice-cover i n winter.Podsoilisation i s s l i g h t and humus. 
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i f produced at a l l , i s sandy. 
Dahl (1956) gives a number of ch a r a c t e r i s t i c species, many of which 
are l o c a l l y c h a r a c t e r i s t i c or differentiate the alli a n c e from others not 
occurring i n B r i t a i n . The more widespread are: 
Arctuous alpinus + Parmelia physodes + 
Cesia coralloides Sphaerophorus f r a g i l i s + 
Rhacomitrium languinosium + Haematomma ventosum 
Cornicularia aculeata Ochrelechia tartarea • 
Cdiyergens 
Those species marked •<• have been recorded i n Shetland. 
CHAPTER 5 
THE PLANT COMMUNITIES OF THE 
SOUTHERN ISLES 
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5. RESULTS 
As described i n Chapter 3, the data for each vegetation type was 
displayed i n the form of a cosiputer print-out table. These are found 
i n Volume 2. 
The groups of vegetation distinguished i n each of seven vegetation 
types are described here. Each group has been given a name which i s 
suited to i t s appearance i n the f i e l d . I t has been attempted to f i t 
the groups to already established associations or equivalent syntaxa, but 
where th i s was not possible the group has been assigned as a "nodum" 
or "variant" of an established syntaxon. This i s usually at alli a n c e 
l e v e l , sometimes at association l e v e l , and rarely, at the leve l of order 
or c l a s s . On some occasions the name has then been changed to avoid 
confusion with other syntaxa. 
A synopsis of the syntaxa found i n each vegetation type i s the Southern 
I s l e s i s given at the beginning of each of the seven sections. 
For each vegetation type a similar pattern of description i s 
followed. The vegetation type as a whole as found in Shetland, with 
p a r t i c u l a r reference to the Southern I s l e s i s described. Then the 
appearance of each group i n the f i e l d i s outlined and the position of each 
with reference to established syntaxa i s covered. F i n a l l y a comparison 
with the data for the Northern I s l e s from the contemporary study (Lewis 
1976) i s made. 
Three vegetation types mentioned in Chapter 3, do not appear as 
individual types here. These are "Road-sides", Stream-sides" and 
'Disturbed"i I t was found that such communities closely resembled groups 
i n the larger types, p a r t i c u l a r l y heath and grassland. Therefore, they 
have simply been described i n the appropriate sections of these vegetation 
types. 
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5 . 1 SHINGLE COMMONIIT^ Table 5 . 1 
5 . 1 . 1 . I n t r o d u c t i o n 
Shingle beaches are common i n Shetland. Those sampled were a l l on 
Mainland and consisted of areas where the substrate raanged from fine 
gravel to beaches of large boulders, up to 0.3m diameter. A l l were 
close to sea water; the fine gravel beaches at the edges of some 
freshwater and brackish lochs were not included. 
A common feature of the Shetland coastline i s a shingle sp i t running 
across the head of voes and bays. In some places this cuts off an area 
of water from the sea, elsewhere i t forms only a p a r t i a l barrier to 
t i d a l flow, and i s often associated with a salt-marsh complex. Not 
surprisingly then, some of the features and species of the l a t t e r type 
of vegetation are found along the shingle s p i t s , e.g.Juncus gerardliat 
E l l Wick, releve 479. 
Partly because of the paucity of species on most of the shingle areas 
i t i s d i f f i c u l t to define c l e a r l y the communities found. No species i s 
c h a r a c t e r i s t i c or constant to a l l types of beach, but Festuca rubra and 
Poa annua occur on most sandy and gravelly beaches, while Atripiex patula and 
Galium aparine are found on the larger stone shingles. 
Commonly associated with the communities of larger stones i s a mosaic, 
or at times a complete mat of decaying seaweed and t i d a l l i t t e r . As at 
Melby, th i s may be at the base of a sea wall, or may be along the winter 
high water mark. 
The samples from Sand Voe at the extreme north of Mainland appear to 
form a l o c a l variant of the shingle community while the vegetation at 
Boddam, South Mainland seems to be extremely localised,but closed related 
to the Atriplex patula coimnunities ( 5 . 1 . 5 ) 
Meirtengiamaritima occurs rarely on beaches throughout the islands. 
Samples containing i t were recorded from Gluss Voe on Mainland. 
The temporal aspect of colonisation of shingle beaches i s not 
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immediately clear from these data. The species are not stable and over 
a period of years may change shape and position according to t i d a l 
conditions. The vegetation of group 5.1.2.1. appears to represent the 
extreme colonised stage i n the pattern, while i t may be assumed that the 
l e s s species-rich'eieves of that group e.g.Bixter, releve 880, have not 
been at such a stage for as long as, for example, the vegetation at 
Fit c h , releve 882. 
The c l a s s i f i c a t i o n of these shingle communities proved d i f f i c u l t 
because of. the paucity of clear descriptions of similar vegetation types, 
p a r t i c u l a r l y i n B r i t a i n . Adam. (1976) has attempted to f i l l this gap, 
but his main work was on the saltmarshes i n the areas he studied. Other 
authors, working on s p e c i f i c areas (e.g.Birks 1973; Braun-Blanquet and 
Tuxen 1952) have sampled only limited s i t e s and have encountered similar 
problems of community i d e n t i f i c a t i o n . Gi;m ingham (1964 ) provides an 
ecological account of maritime communities i n Scotland, many of which 
appear i n Shetland, but.does not deal to any extent with their phytosociology. 
Thus only one shingle community has been assigned to an existing 
association, the A t r i p l i c e t u m l i t t o r a l i s (Warming 06) Westhoff and Beeftinck 
50, while the rest must remain as noda u n t i l further sampling i n Shetland, 
and a revision of the c l a s s i f i c a t i o n of the vegetation makes their a f f i n i t i e s 
clearer, . 
Figure 5.1 gives a synopsis of the c l a s s i f i c a t i o n of shingle communities 
of the Southern I s l e s . 
5.1.2.Vegetation Groups 
5.1.2.1.Shingle s p i t community Relev^s 479-881 
As implied by the name given to t h i s vegetation i t i s a community 
c h a r a c t e r i s t i c of the fine gravels and coarse sands which build up to 
form the barriers across Voes i n Shetland. I t also occurs on such spits 
at the extreme heads of voes. 
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The vegetation i s only subject to i r r e g u l a r cover by the sea during 
w i n t e r storms or Spring t i d e s ; i t s r o o t i n g l a y e r i s thus more generally 
a f f e c t e d by p r e c i p i t a t i o n than s a l t water ( s o i l mean pH 6.9). 
A shallow, sandy s o i l u s u a l l y covers the shingle so t h a t a good herb 
and moss cover develops (Herbs recorded up to 95%, mosses 5% cover). 
Grasses, p a r t i c u l a r l y s t o l o n i f e i a u s forms a notable component of the 
v e g e t a t i o n which i s grazed by sheep, where accessible. These and the more 
open s i t e s are also favoured nesting places f o r terns; they thus receive 
considerable n a t u r a l encrichment i n n i t r o g e n and phosphates, v i z . the 
occurrence o f U r t i c a d i o i c a a t F i t c h , releve 881, 
Festuca rubra i s constant and o f t e n dominant; also i n constancy class 
V f o r the community are Sagina procumbens, Plantago maritima, Cerastium 
h o l o s t e i o i d e s and Cochlearia o f f i c i n a l i s . T r i f o l i u m repens, Plantago 
coronop u s, A g r o s t i s t e n u i s , Poa annua and Eurync.hium praetlon.gum are 
coBimon. The vegetation i s the most species r i c h (13 per releve) of a l l 
t h a t recorded on s h i n g l e , because of i t s stable p o s i t i o n away from the 
r e g u l a r i n f l u e n c e o f t i d e s , waves and s a l t - w a t e r . 
Sagina procumbens occupies the bryophyte l a y e r t o the exclusion of a l l 
others except Eurynchium praelcngum, Lophoc.olea cuspidata and Amblystegium 
serpens. 
Relev^ 693, from Burra Voe, North Mainland was taken from the vegetation 
on a s p i t between a l o c h and the sea. A number of species were 
re p r e s e n t a t i v e of lochside communities are therefore present, e.g. 
Hydrocotyle v u l g a r i s , Carex n i g r a , Alopecurus geniculatus. 
This vegetation was recorded from f i v e s i t e s on Mainland, n o r t h o f 
Lerwick. S i m i l a r vegetation was seen on the freshwater shingle beach 
a t the eastern end of Loch o f Brow, South Mainland, but where adventives^ 
from adjacent arable land and pastures were found. 
This community i s c l o s e l y releated t o the species-rich upper saltmarsh 
communities (5.3.2,1.1.) but lacks Glaux maritima found i n t h a t vegetation 
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However, i n c r e a t i n g h i s new noda w i t h i n the Molinio-Arrhenatheretea. Adam. 
s B a s s s s s B s s s a a s s s s s s s s s 
1976 expects these maritime grasslands t o lose the c h a r a c t e r i s t i c s a l t 
marsh i n d i c a t o r s . I t has been decided t o assign these shingle s p i t 
communities t o the A g r o s t i s tenuis nodum recognised more d e f i n i t i v e l y 
i n 5.3.2.1.1. 
That nodum i s one o f b o r d e r l i n e vegetation between M o l i n i e t a l i a 
pastures and the Juncetum_gerardii and p a r a l l e l s t o the noda created by 
Adam (1976) f o r mainland B r i t a i n . Maritime i n f l u e n c e i s shown by the 
presence o f Juncus g e r a r d i i , Amblystegium serpens, Plantago maritima, 
P.coronopus, Cochlearia o f f i c i n a l i s and Armeria maritima, but the 
constancy of Festuca rubra, T r i f o l i u m repens, A g r o s t i s s t o l o n i f e r a , A. 
tenuis and Anthoxanthum odoratum i n d i c a t e c l o s e r a f f i n i t i e s w i t h the 
M o l i n i e t a l i a coeruleae . Sagina procumbens i s c h a r a c t e r i s t i c of t h i s 
order i n S.Shetland. 
I t resembles the Carex_distans_;_Plantago_maritima Association 
described by Ivimey-Cook and Proctor (1966) and the Plantago_coronQgus -
Cerastiuni tetrandrum Ass.Br.-Bl.& R.Tx.l952 but both these are much 
denser swards w i t h constant Carex distans.and Cerastium tetrandrum 
r e s p e c t i v e l y . . I t i s f e l t t h a t these mainly c l i f f top communities i n 
I r e l a n d represent a more advanced stage i n s o i l s t a b i l i s a t i o n and 
succession than the vegetation under discussion. The absence of Sagina 
procumbens from the I r i s h communities may also be i n d i c a t i v e of t h i s . 
Releve 693 from Burra Voe includes species o f the Agropyror_Rumicion 
c r i s g i Nordh. 40 em.R.Tx.50, v i z : Alopecurus geniculatus and P o t e n t i l l a 
anserina. As was mentioned e a r l i e r t h i s was from a 'disturbed' s i t e , 
however i t also contains the m a j o r i t y o f species constant t o the present 
community and has t h e r e f o r e been placed w i t h i n the A g r o s t i s tenuis nodum. 
5.1.2.2. Honkenya p-eploides community Releves 6^5-687 
This community i s considered to be a l o c a l v a r i a n t o f shingle 
v e g e t a t i o n p e c u l i a r t o Sand Voe. 
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At Sand Voe, North Mainland, a series of releves recorded on a 
gneiss, pebble beach appear to form a d i s t i n c t community having closest 
f l o r i s t i c s i m i l a r i t i e s w i t h groups 5.1.2. 
The beach here slopes considerably w i t h a l e v e l landward p o r t i o n of 
stones up t o 0.3m diameter. These grade downwards i n size towards the 
sea, t o small pebbles, about 100mm diameter w i t h a coarse gravel and 
sand between them. 
I t i s possible t h a t a combination of the steep slope and the extremely 
p r o t e c t i v e nature of the Voe allow vegetation a t y p i c a l of shingle beaches 
to grow here. 
Honkenya p.e.ploides i s constant and dominant and w i t h Festuca rubra 
and P o t e n t i l l a anserina also i n constancy class V. Cerastium h o l o s t e i -
oides, Silene d i o i c a , Holcus lanatus and Plantago lanceolata are also 
common. Cochlearia o f f i c i n a l i s , Plantago coronopus, Agrostis tenuis and 
Euryn o hium praelongum, are absent but the presence o f T r i f o l i u m repens, 
Cerastium h o l o s t e i o i d e s , Festuca rubra and Plantago maritima gives i t 
tenuous l i n k s w i t h the shingle s p i t vegetation. 
However the presence o f A t r i p l e x p a t u l a , S t e l l a r i a media and Galium 
aparine i n releve 685 i n d i c a t e s i t s r e l a t i o n s h i p w i t h the vegetation o f 
the open boulder beaches of 5.1.2.5. 
Herb cover i s high, 90% on average, but no mosses were recorded at 
a l l . 
This vegetation has been assigned t o the Honkenyo-Crambetalia 
? ~ = l l ? = l ^ Agropyretea gungeiitis Gehu & GehJi 1969. 
The order has only one a l l i a n c e - the Honken^P^Crambion^maritimae Geh:u and 
Gehu 1969 i n t o which open vegetation dominated by perennials of pebbles 
and coarse sands on North A t l a n t i c and B a l t i c coasts are assigned. Geh" 
and Gehu (1969) describe an assoc i a t i o n dominated by Honckenya peploides 
(t h e Honckenietumgegloidis) but t h i s does not correspond t o the present 
v e g e t a t i o n since i t lacks P o t e n t ! i l a apserina, but contains a l a r g e number 
of species not found here, and f o r the most p a r t not recorded i n Shetland. 
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Adam (1976) describes a Potentilla_anserina_nodum w i t h i n t h i s class 
which has constant P o t e n t i l l a and A g r o s t i s s t o l o n i f e r a . and where T r i f o l i u m 
repens and Festuca rubra are common. However the h a b i t a t o f t h i s nodum 
i s not the same as t h i s Shetland s i t e and Honckenya peploides i s absent. 
Giminglvam (1964) describes a beach i n East Lothian where Honkenya 
increases w i t h p r o p o r t i o n o f sand i n the shingle. I t would seem therefore 
t h a t the sandy nature of the pebble beach a t Sand Voe gives r i s e t o a 
v a r i a n t of the usual perennial vegetation. This has been designated a 
Honkenya peploides nodum. 
5.1.2.3.Merten3ia maritima community Releves 482-483 
Mertensia maritima was recorded at Gluss Voe, but s i m i l a r vegetation 
w i t h o u t t h i s species was recorded from E l l Wick and appears to be the same 
community. 
Found on a medium size g r a v e l , up to 500mm pebbles and coarse stones, 
the community i s q u i t e open. Herb cover i s u s u a l l y about 50% and mosses 
are absent. The p l a n t s grow w i t h i n a zone which receives frequent 
i n u n d a t i o n by the sea, u s u a l l y above the spring high water l i n e but below 
the more s t a b l e band on which the shingle s p i t vegetation (5.1.2.1.) can 
give g r e a t e r cover. 
An average of only 6 species per releve were recorded; since only 
f o u r releves are included i t i s d i f f i c u l t t o characterise the vegetation. 
Festuca rubra, Poa annua, Rumex crispus and Plantago maritima are common, 
wh i l e Armeria maritima.^nd- Sagina procumbens occur occasionally. 
This community has a f f i n i t i e s w i t h the shingle s p i t vegetation (5.1.2.1.) 
but the bccurrence and l o c a l dominance of Mertensia d i s t i n g u i s h i t as an 
e n t i t y . 
Vegetation c o n t a i n i n g Mertensia has been placed i n the Mertensip-
At r _ i B l i c e t u m _ l a c i n i a t a e (Nordhagen.'40) Tx.67, and i n Scotland t h i s 
a s s o c i a t i o n was recognised by B i r s e and Robertson (1976). These authors 
comment upon the disappearance of Mertensia from t h i s community. The 
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Shetland data have very l i t t l e i n common w i t h the three releves described 
by Birse and Robertson (1976) i n lowland Scotland - t h e i r data, from East 
Lothian, F i f e and Caithness r e f l e c t the d i s t r i b u t i o n of the plants found -
Salsola k a l i and A t r i p l e x l a c i n i a t a are not found i n Shetland, while Elymus 
arenarius and Ammophila arenaria are confined t o sandier substrate than 
t h a t on which Mertensia grows. 
Gimingliam (1964) describes the c o n t r a c t i n g d i s t r i b t u i o n o f t h i s species 
and p o i n t s out t h a t i t i s u s u a l l y found on the "pebble-wrack-sand" beaches 
of the n o r t h and west coasts of Scotland - t h i s d e s c r i p t i o n would seem t o 
be more t y p i c a l of i t s Shetland occurrence. B i r k s (1973) found Mertensia 
only i n the A t r i p l e x glabruiscula'Rumex crispus Association on Skye. This 
i s w i t h i n the A t r i g l i c i o n ^ l l t t o r a l i s (Nordhagen 40) R.Tx.50, a general 
s t r a n d l i n e a l l i a n c e . I t i s t o t h i s a l l i a n c e t h a t the present vegetation 
has been assigned. I n the absence of data from other Mertensia s i t e s i n 
S.Shetland the community has been named Mertensia maritima nodum. 
5.1.2.4.Atriplex p a t u l a community Releves 809-096 
This appears t o be the t y p i c a l Shetland vegetation of boulder beaches 
found a t the landward edge o f sandy bays or shingle beaches. 
Pebbles and stones up t o 0.3m diameter occasionally having a g r i t t y 
s o i l f i l l i n g the cracks, support a species poor and o f t e n open vegetation. 
T i d a l d r i f t and r o t t i n g seaweed are commonly found here. I t i s possible 
t h a t , w i t h f u r t h e r sampling, a d i s t i n c t i o n could be made between stands 
w i t h o nly 10% cover o f s t r a g g l i n g s t o l o n i f e r o u s herbs and those w i t h ,90% 
cover o f one or two dominant species. At present however they have a l l 
been u n i t e d by the presence of A t r i p l e x patula, S t e l l e r i a media, Galium 
aparine, and the absence o f Festuca rubra. Cakile maritima occurs twice 
i n the releves, Tripleurospeimum marltimam, three times and Agropyron repens, 
A g r o s t i s s t o l o n i f e r a and Poa annua are common. 
The releve from M a i l , South Mainland i s d i s t i n c t i n t h a t i t contains 
the only shingle record of a number of species, e.g.Matricariia m a t r i c a r i o i d e s . 
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Juncus bufonius and Raphanus raphanistrum. A small streata runs through 
the shingle a t t h i s p o i n t and i t i s possible t h a t these annuals were 
introduced by animals v i s i t i n g the stream or c a r r i e d from the farmland 
through which i t flowed. 
This vegetation was recorded from 5 s i t e s throughout Mainland and was 
seen on Bressay, Whalsay and Out Skerries. I t was found on gneiss, s c h i s t 
and o l d red sandstone beaches; presumably the breakdown of g r a n i t e does 
not give s u i t a b l e h a b i t a t s , forming gravels and sand r a t h e r than pebbles. 
A f u r t h e r three releves included on t h i s t a b l e are t r a n s i t i o n a l between 
the ve g e t a t i d n and t h a t found on medium size stones c.60mm. They lack 
the dense cover of herbs seen on the shingle s p i t vegetation but are 
dominated by a combination o f grasses, e.g.Festuca rubra, Poa annua 
A g r o s t i s s t o l ^ n f e r a , Aj:enuis Agropyron repens and Anthoxanthum oderatum. 
The occasional presence of S t e l l a r i a media and A t r i p l e x patula i n d i c a t e 
the r e l a t i o n s h i p between the t r a n s i t i o n a l group and the open boulder 
A t r i p l e x p a t u l a community. With f u r t h e r releves i t may be possible to 
d i s t i n g u i s h a d i s t i n c t community of medium gravels characterised by 
grasses or P o t e n t i l l a anserina. 
The A t r i p l e x patula vegetation has been assigned t o the A t r i g l i c e t u m _ 
(Warming 06) Westhoff and Beeftinck 50. The naming species i s 
absent from Shetland a l t o g e t h e r , apparently being replaced on shingle by 
A.patula.. The a s s o c i a t i o n i s heterogenous and species poor w i t h dominant 
A t r i p l e x spp., Triplei/rospermum maritimum, Sonchu.s . arvensiis, S t e l l a r i a 
media, U r t i c a d i o i c a , Cirsium arvense. Polygonum l a p a t h i f o l i u m or Beta 
maritima (Adam 1976). The l a t t e r two are not recorded i n Shetland. 
Westhbff and Den Held (1969) give TripleurospeiErtnum maritimum as a 
character species o f the a l l i a n c e A t r i p l i c i o n l i t t o r a l i s - t h i s i s common 
on Shetland shingle beaches. Cakile maritima has i t s only S.Shetland 
shingle records i n t h i s vegetation. 
The a s s o c i a t i o n i s not c l e a r l y defined i n B r i t a i n ; s i m i l a r vegetation 
on Skye has been assigned t o the A t r i p l e x glabruiscula-Rumex crispus 
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A s s o c i a t i o n by Birks (1973) but the h a b i t a t of t h a t community appears t o 
be o f smaller pebbles and coarse gravels, r a t h e r than the 'boulders' 
encountered here. 
The vegetation has a f f i n i t i e s w i t h the Agropyro-Rumicion c r i s p i Nordh. 
40 which has now been included i n the Agrog^retea^un^entij| Gelu e t Gehji 69, 
as an a l l i a n c e of disturbed communities, v i z . the presence of Agropyron 
repens, P o t e n t i l l a anserina and Rumex crispus, but the co-dominance o f 
A t r i p l e x p a t u l a , S t e l l a r i a media and Galium aparine place i t i n the 
A t r i p l i c i o n l i t t o r a l i s . However releves 816-694 are intermediate and ====-================= 
may be considered as a t r a n s i t i o n a l group between the two classes. 
5.1.2.5.Geranium robertianum community Releves 094-099 
At Bdddam, on sandstone boulders a t the edge o f the bay, a d i s t i n c t 
community was recorded. I t i s dominated by Geranium robertianum and 
Arrhenatherum e l a t i u s , w i t h Rumex l o n g i f o l i u s and Poa subcaerulea. Herb 
Robert occurs only a t t h i s s i t e i n Shetland, and the combination of the 
other three species was otherwise seen only at Haraldswick, Unst. 
The s i t e i s w e l l above the sp r i n g high water mark, 7m above sea l e v e l , 
and c o n s i s t s of a plateau of large rounded stone, up to SOOmm i n diameter, 
w i t h some g r i t t y s o i l i n the crevices. 
The vegetation i s open and i s probably most c l o s e l y r e l a t e d t o the 
A t r i p l e x p a t u l a community although t h a t species i s only present i n one 
rel e v e . I t s distance from the sea separates i t from other shingle groups 
described here. 
Gimingham (1964) describes the vegetation of apposition banks, banks 
of s h i n g l e or stones thrown c l e a r of the highest t i d e s . These are o f t e n 
dominated, i n Scotland, by stands of Arrhenatherum e l a t u s , while 
Geranium robertianum " i s prominent i n several examples." I t would thus 
appear t h a t the Boddam shingle vegetation f a l l s i n t o t h i s category. 
The vegetation i s dominated by perennials - and on t h i s ground has 
been assigned t o the Agrog2ES*§5_BySSS5iis. As was noted above, 
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Agropyron pungens i s not present i n Shetland, but A.repens i s found i n t h i s 
community. 
I n the absence of data from any s i m i l a r community t h i s vegetation can 
only be described as an Arrhenatherum e l a t i u s nodum w i t h i n the Class. The 
name Gerara,um robertianum i s not used, because of i t s unique Shetland 
occurrehce here. 
5.1.3.Comparison w i t h Northern I s l e s 
Lewis (1976) recognised only three syntaxa f o r shingle and boulder beach 
veg e t a t i o n i n the Northern I s l e s . Of these, her Festuca rubra - T r i f o l i u m 
repens group i s e s s e n t i a l l y the same as the shingle s p i t community. I n the 
Southern I s l e s t h i s has been placed i n an A g r o s t i s tenuis nodum of the Molin-
i e t a l i a f o l l o w i n g the work of Adam (1976) on B r i t i s h saltmarshes and r e l a t e d ======= 
coasta l v e g e t a t i o n . 
However P o t e n t i l l a anse^lna, S t e l l a r i a media and Agropyron repens 
appear t o be more widespread on the beaches of the Northern I s l e s leading 
to d i f f e r e n c e s between t h a t and the Southern vegetation. 
The A t r i p l e x patula community of the south (5.1.2.4.) i s much more 
t y p i c a l of the A t r i g l i c e t u m l i t t o r a l i s than i s Lewis' hodum r e l a t e d t o 
the A t r i g l i c e t u m _ l i t t o r a l i s ' w h i l e her P o t e n t i l l a a n s e r i n a - A t r i p l e x patula 
nodum i n the. Honkeyo^Crambion has no r e a l p a r a l l e l i n the Southern I s l e s . 
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5.2.SAND DUNES Table 5.2 
5.2.1.Introduction 
This term was used to embrace a l l vegetation samples taken on sandy 
substrates, ranging from the pioneer communities on open beaches exposed 
to the t i d e t o dune grasslands, f u r t h e r i n l a n d , from which the t r u l y 
maritime species are v i r t u a l l y absent. Although the sand content i n 
the s o i l was not analysed, i t was judged by eye, and wherever the sub-
s t r a t e had above 50% sand/sand minerals content i t was sampled as "sand-
dune" . 
There are over 100 sandy beaches i n Shetland ( F l i n n 1974) although 
the d i v i d i n g l i n e between f i n e g r a v e l , shingle and sand may be ra t h e r 
a r b i t r a r y . Sandy beaches occur at the f o o t of c l i f f s , where c l i f f s are 
r e t r e a t i n g t o leave a 'bench' or at the head of shallow i n l e t s ; i n both 
cases i n d i c a t i n g l a r g e supplies of sand offs h o r e . The large dunes area 
at Quendale f i l l s about 1 sq.km w i t h blown sand and has completely covered 
farmhouses and church on the former estate of Brow (Monteith 1633, Low 1774). 
This i s the only f u l l y developed dune system i n Shetland, although there i s 
an important area of blown sand a t Breckin on Y e l l . However i t i s species 
poor when compared to B r i t i s h mainland dunes, l a c k i n g the a t t r a c t i v e 
annuals, orchids and small shrubs, e.g. S a l i x spp. found u s u a l l y . The 
other s i t e s from which sand-dune vegetation was recorded are at Spiggie 
(where dune pasture forms). L i n g Ness, Meil (West Burra), Mail , Bigton, 
Sandwick (Whalsay) and Noss. I n many cases i t seems t h a t vegetation 
groups are l o c a l i s e d , e.g.releves 744, 750 from Quendale, because of the 
l i m i t e d d i s t r i b t u i o n o f dune vegetation. 
The development of dunes and dune slacks i s f u l l y described i n a series 
of papers by Ranwell (1959,1960). The progression i s seen, i n a modified 
form a t Quendale. Climate r e s t r i c t s the presence of annuals, e.g.Ononis 
repens, ArtenLsia v u l g a r i s , but the o v e r a l l increase i n Festuca rubra and 
A g r o s t i s tenuiscover a t the expense of Amnophila i s found here. 
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I n slacks, a continuuaalong a wet-dry gradient i s suggested - t h i s 
would be endorsed by the Quendale decks data. 
Machair i s a type o f dune pasture ( o f t e n calcareous) subject to l o c a l 
c u l t i v a t i o n developed i n wet and windy conditions i n the n o r t h and n o r t h -
west o f Scotland (Ranwell 1974). I t requires r a i n f a l l of 1016mm or more 
per annum w i t h temperate climate, and i s managed, o f t e n i n t e n s i v e l y , by 
c r o f t e r s . I t requires a h i g h l y calcareous sand and produces a l i a i e - r i c h 
s o i l . Machair does not appear to form i n Southern Shetland, probably 
because the s h e l l content i s not high enough ( F l i n n 1974) w h i l e there 
i s no management of dune pasture by the Shetlands. 
Vose, Powell and Spence (1956) describe 'machair' grazings from the 
Inner Hebridges. T h e i r d e f i n i t i o n does not concur w i t h t h a t given by 
Ranwell (1974) and t h e i r vegetation more c l o s e l y resembles general dune 
pasture and dry grassland. 
A synopsis of the c l a s s i f i c a t i o n of the sand-dune vegetation of the 
Southern I s l e s i s given i n f i g u r e 5.2. 
5.2.2.Vegetation groups 
5.2.2.1.Sand Pioneer vegetation Releves 761-807 
W i t h i n t h i s d e s c r i p t i o n l i e the three communities found on sandy 
beaches and a t the seaward, or mobile, side of sand dunes, and 
characterised by the presence o f Elymus aiena r i u s . 
They are i>oor i n species (mean 6 per releve) being composed o f those 
specially-adapted grasses or higher plants t h a t can t o l e r a t e the extreme 
c o n d i t i o n s of t h e i r h a b i t a t . The species must be able t o survive strong 
winds c a r r y i n g sand, storms, and the occasional w i n t e r submergence of 
high t i d e s . Thus, s t o l o n i f e r o u s and creeping species, such as 
P o t e n t i l l a anseprpq,,Agrostis s t o l o n i f e r a , Elymus arenanius and Agropyron 
repens are found w i t h xeromorphic species such as Cakile maritima and 
A t r i p l e x p a t u l a . 
A l l such pioneer communities on sand w i t h Ammophila and Elymus are 
placed i n the class Ammophiletea Br.-Bl.et Tx.43. This includes pioneer 
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dune and beach vegetation. 
5.2.2.1.1.Open,beach community Releves 761-808 
Only three releves were recorded from t h i s vegetation group although 
i t was seen on a number of sandy beaches, throughout the Southern I s l e s . 
I t i s the community o f the beach at Quendale and a t M a i l , South 
Mainland, and i s characterised by the constancy of Cakile maritima and 
A t r i p l e x p a t u l a . Elymus arenariuswas recorded once, and Ammophila twice, 
but the species content i s so low (4 per r e l e v e ) t h a t i t i s d i f f i c u l t t o 
de f i n e the community. 
I t i s open, w i t h s cattered, s t r a g g l i n g p l a n t s , and grows d i r e c t l y 
upon sand. I t would seem t h a t i t can develop i n t o e i t h e r of the 
f o l l o w i n g pioneer communities. (5.2.2.1.2. or 5.2.2.1.3). I f wind and 
t i d a l c o n d i t i o n s favour dune formation, as at Quendale and Spiggie, the 
Elymus-Festuca dunes form, whereas on open sandy shores w i t h sheep or 
human i n t e r f e r e n c e , the di s t u r b e d Eljrmus community i s found. 
This community has been assigned t o the order §l;mo-ABmoghiletalia 
arenariae Gehu e t Gehu 1969, and w i t h i n t h i s the Agrop y r i o n boreoatianticum 
B s s s s a s a s aSaass====aBaa====SB======= 
Gehu e t Gehu 1969, an a l l i a n c e c o n s i s t i n g the vegetation o f the f i r s t stages 
of succession on sand. The c h a r a c t e r i s t i c species, Agropyron junc&iforme 
ssp.boreoatianticum was not recorded. Palmer and Scott (1969) describe 
the species as " r a t h e r l o c a l " i n Shetland, possibly r e f l e c t i n g only the 
l o c a l i s e d nature of the sandy beaches. Cakile maritima i s constant t o t h i s 
southern Shetland community i n d i c a t i n g some a f f i n i t y w i t h the C a k i l e t a l i a 
Hiari timae. 
I t i s however a companion species t o the El2mo;AgrogYretum_junceiformis 
R.Tx.55 (Geha e t Gehu 1969) the as s o c i a t i o n w i t h which t h i s community has 
cl o s e s t a f f i n i t y . The l i n k w i t h pioneer communities of shingle was noted 
by B i r k s (1973) on Skye, where Cakile was present i n fore-dune communities 
which he placed i n t h i s a l l i a n c e . 
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B i r s e and Robertson (1976) assign t h e i r pioneer sand communities t o 
the o l d e r order, Ammophiletalia arenariae Br.-Bl.(1931)1933. I t i s not 
pos s i b l e , w i t h the l i m i t e d data presented, t o f u l l y compare t h e i r S c o t t i s h 
community w i t h t h i s Shetland one. I t appears, however, th a t the 
importance o f Agropyron junceiforme and Ammophila i n the S c o t t i s h open 
sand communities represents a s i g n i f i c a n t d i f f e r e n c e t o t h i s . The 
Shetland community has been named a Cakile maritima -nodum w i t h i n the 
?iy!??l6§£?Byf!?*"? Junceiformis R.Tx.55. Gehu e t Geh.u i n d i c a t e t h a t t h i s 
a s s o c i a t i o n o f beach s t r i p s can have many phases due t o the dynamic s t a t e 
o f the succession, i n c l u d i n g an i n i t i a l form w i t h representatives o f 
the C a k i l e t a l i a . I t would seem t h a t t h i s i s the phase found i n the present 
group. 
i.2.2.1.2.Elymus-Festuca dunes Releves 798-795 
Only f o u r r e l e v ^ s o f t h i s type of pioneer dune were recorded, from 
Spiggie. 
Elymus and Festuca rubra are co-dominant w h i l e Plantago lanceolata 
Sonchus asper and Ammophila arenaria are f r e q u e n t l y found. 
TMs i s an intermediate stage between open, beach comaiunities (5.2.2.1.1) 
and the Ammophila-Cirsi um arvense dunes (5.2.2.2.1.). I t occasionally conboins 
Plants such as T r i f o l i u m repens and Galium verum found on b e t t e r 
developed grasslands as w e l l as the pioneers such as Cakile maritima and 
Agropyron repens. 
The mosses Camptothecium lutescens and Bryum c a p i l l a r e were recorded 
here. 
Herb cover i s q u i t e high, up t o 70%,with bryophytes covering about 
30% ground area. A l l the releves c o l l e c t e d were on gently s l o p i n g dune 
sides, but w i t h the l i m i t e d data i t i s not cleaiE* how relevant t h i s i s 
t o the development of the community. 
The overwhelming frequency and dominance of Elymus arenarius i n a 
r e l a t i v e l y closed t u r f i n d i c a t e s t h a t t h i s community (and the f o l l o w i n g one) 
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should be included i n the Elymo-Ammophiletum arenariae Br.Bl.et DeL.36, 
i n the a l l i a n c e A m o g h i l i o n ^ b o r e a l i s . Gehu & Gehu (1969) describe t h i s 
a s s o c i a t i o n from the seaward slopes of dunes and once again i n d i c a t e t h a t 
many phases may be found. I t appears t h a t these l i s t s represents a 
l a t e r stage i n the succession, when mosses and higher p l a n t s , e.g.Galium 
verum. Plantago l a n c e o l a t e . more t y p i c a l of dune or sandy grasslands, 
appear. 
B i r s e and Robertson (1976) describe s i m i l a r vegetation i n Scotland. 
This however seems t o represent a s l i g h t l y l a t e r stage i n succession 
where Ammophila arener.ia replaces Elymus t o a greater extent. They assign 
t h e i r data t o the same a s s o c i a t i o n , i n p a r t i c u l a r t o the subassociation 
w i t h Festuca rubra. 
,2.2.1.3.Disturbed sand community Releves 2796-807 
I t i s possible t h a t t h i s group covers more than one commimlty, but 
the f i v e releves l i n k e d by the constancy of P o t e n t i l l a anserina and 
dominant Elymus or Honkenya p e p l o i d i s have been l e f t as one type. This 
i s a v e g e t a t i o n of the e a r l y stages of succession, between the open beaches 
and d i s t u r b e d sandy grassland. The d i s t u r b i n g agency may be man or animal. 
At Sandwick, Whalsay t h i s . v e g e t a t i o n was found on a sloping, sandy bank 
which was eroded and s l i p p i n g away due t o wind and huaian t r a a i p l i n g . 
The sand i s o f t e n g r i t t y and mixed w i t h s o i l , g i v i n g i t a lower mean 
pH than the other sand communities (pH 7.2). Only P o t e n t i l l a anserina 
occura i n a l l releves, but A g r o s t i s s t o l o n i f e r a , Elymus arenarius. Festuca 
rubra and Honkenya p e p l o i d i s are i n three or more releves. /tlthough the mean 
species number per releves i s only 7, a diverse l i s t of species i s recorded 
from a l l s i t e s , i n d i c a t i n g the heterogeneous nature of the community. 
Species having only s i n g l e occurrences include A t r i p l e x p a t u l a , Silene 
d i o i c a , Poa suboaervilea, Rumex acetosa, S t e l l a r i a media, Agropyron repens 
Arrhenatherum e l a t i u s , Angelica s y l v e s t r i s and U r t i c a d i o i c a . 
The heterogeneous nature o f t h i s community makes i t d i f f i c u l t t o place 
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w i t h c e r t a i n t y i n any established nodum. With f u r t h e r data, p a r t i c u l a r l y 
from s i t e s d i s t u r b e d by human Inf l u e n c e such as the one a t Whalsay, i t 
may be po s s i b l e t o create a new as s o c i a t i o n . At present however the 
comaunity has been named a P o t e n t i l l a anserina nodum of the Elymo-Agrogjretum 
j u n c e i forme. The nodum has a f f i n i t i e s w i t h the Agrogyro^Jbrnici^n i n the 
promlnance o f P o t e n t i l l a anserine and A g r o s t i s s t o l o n i f e r a . w i t h Agropyron 
repens and S t e l l a r i a media. However the constancy of Honkenya p e p l o i d i s , 
A t r i p l e x p a t u l a and Elymus arenarius seem t o i n d i c a t e s l i g h t l y closesr l i n k s 
w i t h maritime pioneer communities. I t i s possible too, t h a t i n Shetland, 
where Agropyron junceiforme seengto be under SOBW d i s t r i b u t i o n pressure and 
not o c c u r r i n g as widely as i t s A t l a n t i c d i s t r l b t u i o n Blight p r e d i c t (Goode 
1974), Festuca rubra or Agropyron repens may replace the species. 
5.2.2.2.Ammophila dunes Releves:-53-757 
These communities are those of dunes i n the l a t e r processes o f 
s t a b i l i s a t i o n . Ttiey are characterised by the dominance o f Ammophila 
are n a r i a w i t h Festuca rubra and T r i f o l i u m repens i n a moderately dense, t a l l 
sward. 
They are a l l found behind the main sand r i d g e next t o the sea and 
develop, landwards i n t o the dune grasslands described l a t e r (5.2.2.3). 
Two types or stages have been d i s t i n g u i s h e d , although i n such a serai 
development i t would probably be po s s i b l e t o recognise more stages i f more 
data had been c o l l e c t e d . 
Common t o both types are F.rubra, Ciisium vulgare, T r i f o l i u m repens. 
Ammophila arenaria, Plantago lanceolata and Poa subcaerulea. Hie f i r s t , 
Ammophllft-eirsium arvense coBDiunity, i s found nearer the sea i n less s t a b l e 
areas. I t I s d i f f e r e n t i a t e d from the second, Anmiophile -Bryophyte community, 
by the presence of Ciraium arvense and the v i r t u a l absence of bryophytes. 
AmmaiL-phila appears t o remain an isipor t a n t f a c t o r i n dune grassland vegetation 
t o a much l a t e r stage and f u r t h e r i n l a n d i n dunes, than i n described s i t e s . 
GiBiingham (1964) a t t r i b u t e s t h i s t o the constant d e p o s i t i o n of blown sand 
i n exposed dune systeais. 
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5.2.2.2.1.Ammophila-Cirsium arvense community Relev^s 153-800 
This stage o f development of grassland on dunes was recognised at 
many s i t e s and appears to be a widespread and c h a r a c t e r i s t i c community. 
Spikes o f Marram, Festuca rubra and t h i s t l e s (Cirsium arvense and 
C.vulgare) form a t a l l vegetation type, up to Im i n most places, w i t h an 
"understbrey" of T r i f o l i u m repens. Ag r o s t i s stolonifera.Plantago lahceblata, 
. B e l l i s perenniis. Achj-.llea m i l l e f o l i u m and Poa subcae;rulea. Cover i s about 
70% i n the herb l a y e r . Bryophytes are uncommon; the only record f o r 
the survey o f T o r t u l a r u r a l i f o r m i s was made i n t h i s community (Releve 
998, Noss). The r o o t i n g substrate i s and ra t h e r than sandy s o i l , mean 
pH 8.5. 
I n places the vegetation i s subject t o disturbance by man (Ninian, 
releves 153,152),sheep and r a b b i t s . This could account f o r the occurrence 
of P o t e n t i l l a ansering, Agropyron repens and Ag r o s t i s s t o l o n i f e r a . 
The two releves from Spiggie (800,801) are c l e a r l y r e l a t e d t o t h i s 
group but t r a n s i t i o n a l t o the next, i . e . intermediate i n development t o 
a closed herb and bryophyte l a y e r . They contain Brachythecium rutabulum 
Rh y t i d i a d e l p h u s t r i q u e t r i s , Euphrasia <una and Lotus comiculat.u s, a l l 
more t y p i c a l of the l a t e r stage. 
This community l i e s between the dune communities of the Ammophiletea 
saaaaaaaaaaa 
and the closed grasslands of the Molino-Arrhenatheretea. (The Festuca-
Brometea appears t o be absent from most of Scotland (Shimwell 1971a) because 
of the lack of s u i t a b l y base-rich s o i l s and high r a i n f a l l . ) 
I t s a f f i n i t i e s t o the Ammoghilion_borealis are suggested by the 
constancy of Ammophila and Cirsium arvense but the s t a b l i s e d nature of the 
sands suggest t h a t the community l i e s beyond the scope of t h a t class./ Birks 
0.973) t e n t a t i v e l y assigns very s i m i l a r "grey dune t u r f s " on Skye t o the 
Ammophilion- These share w i t h the Shetland coHomunity the presence of A c h i l l e a 
m i l l e f o l i u m , Lotus c o r n i c u l a t u s , B e l l i s perennis and Festuca rubra while 
Ammophila i s absent and i t would appear t h a t they represent a stage of 
s u c c e s s i o n even f u r t h e r from the Ammoghilion than the present data. |' ^ 2 APR 1978 
. SEOTIOIl^ 
-.102-
The coHmiunity i n Southern Shetland has been assigned to the Galio-
Koelerion (R.Tx.37) Den Held & Westhoff 1969 nom nov. 
The position of t h i s alliance i s discussed i n Chapter 4.6 and i s here 
considered within the class KoelOrio-Corynephoretea and order Festuca 
aosaaaaB====!±==£=s===== ======= 
sedetalia . Of the characteristic species for the Galig^Kgelerion given 
by Westhoff and IJen Held (1969), only Festuca rubra (possibly var.arenaria) 
and Galium verum are recorded i n the present community. Although the 
d i s t r i b u t i o n of the alliance i s a t l a h t i c , many of the character species 
have more southerly di s t r i b u t i o n s i n B r i t a i n and hence do riot extend to 
Shetland, e.g.Asparagus o f f i c i n a l i s var prostratus, Helianthemum nummularium 
ssp.ovatum. 
Ivimey-Cook and Proctor (1966) place the grey dune communities of the 
Burren region into the Koelerion albescentis Tx.37(synonymous with the 
52ii°l59fi?E^:°D5 distinguishing them by the dense Festuca rubra cover with 
Lotus corniculatus, Thymus drucei and Koeleria c r i s t a t a . (The l a t t e r species 
i s not recorded i n Shetland.) However, i t i s f e l t that the present 
Shetland vegetation i s not as well developed as these Burren stands. 
Birse and Robertson (1976) describe an association of fixed dunes on 
hyperoceanic coasts, the Euphrasi£;F)Bstucetum_ajrenariae Gehu et Tx.MS., 
di f f e r e n t i a t e d from a more easterly association by Euphrasia spp, Viola t r i -
color s s p . c u r t i s i i , Gentianalla oampestris, B e l l i s perennis and Ranunculus 
acris. These species, with the exception of the unrecorded Viola, are found 
i n the present vegetation, while Ammophila was noted i n 2 of th e i r 3 releves. 
However, i t i s f e l t that with such l i t t l e comparative data, with the 
overwhelming dominance of Ammophila, and the presence of Poa subcaerulea, 
Cirsium arvense and C.vulgare i t i s not possible to place the Shetland 
vegetation i n the association. 
Randall (1972) describes a "stable dune" i n which the following species 
have greater than 80% frequency: 
Ammojphila 100% Carex afenaria 100% 
Festuca rubra 98% Galium verum 94% 
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Ranunculus acris 88% Trifolium repens 82% 
This i s similar to t h i s Aaaophila coinaunity except for the important 
part played by Carex areneria and Galium verua - these two species appear 
to indicate the more stablised nature of this vegetation on the Monach 
Isle s . I t may also be that the Shetland dunes are s u f f i c i e n t l y heavily 
grazed by sheep and rabbits to isipede growth of herbs such as those, 
while favouring grasses such as Poa subcaerulea^Agrostis stolonifera and 
A.tenuis. 
U n t i l a f u l l phytosociologlcal study of machair and sandy grasslands 
i n B r l t i a n i s made i t w i l l be d i f f i c u l t to define stages i n t h e i r development. 
The present vegetation has been naaied an Anaophi 1 a- socl ation of the 
5.2.2.2.2.Amaophlla-bryophyte community Releves 758-750 
This community occupies the more central parts of the dune system at 
Quendale, being a vegetation of stablised sandy s o i l s . I t merges with the 
dune grasslands (5.2.2.3.) to the landward, and with the Ammophila-Cirsiurn 
arvense community on the less stable sandy slopes. 
I t has dense bryophyte cover, mean 70% p a r t i c u l a r l y Rhytidiadephus 
squarrosus, R.triquetris, Hylocomium splendens and Bra.h y..thecium rutabulum. 
These four species d i f f e r e n t i a t e i t from the previous community. I t 
d i f f e r s also i n the v i r t u a l absence of Agrostis stolonlfera.Cerastium 
holost i'oides, Achillea m i l l e f o l I'l-.um and Girsium arvense and the presence 
of Euphrasia agg. and Lotus corniculatus. Ammophila areniaria becomes 
the sole dominant grass at the expense of Festuca rubra and Agrostis 
stolonifera. 
The mean s o i l pH i s 8.1 and the ground i s usually damper than for that 
of the l a t t e r group - hence the development of a bryophyte layer, also 
encouraged by the reduction i n blown sand brought by increasing plant cover. 
Hie two relev^s 744 and 750 have been included here since they appear 
to be t r a n s i t i o n a l between this vegetation and the dune grasslands 
(5.2.2.3.). Ammophila and the bryophytes are very much reduced i n cover. 
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while the flowering herbs such as Euphrasia agg., Lotus comiculatus and 
Trifolium repens are present. In addition, however, these examples contain 
a wide va r i e t y of species not recorded elsewhere on the dunes, vie: 
Solenostoma t r l s t e . Gentianella campestris. Peltigera ca^iina. and Aira 
praecox. 'Riymus drucei. Llnum carthaEtlcumand Viola rivinlana have only 
slnglei other records elsewhere. 
Many of the remarks made on the previous community and the d i f f i c u l t i e s 
of classifying, such a dynamic community, apply to thi s vegetation. However 
with increased s t a b i l i t y of the substrate i t seems that more-regularly 
occurring groups can be distinguished, and thi s community can be placed i n 
an association erected f o r I r i s h dune grasslands, the V i o l a c u r t i s i i -
§ffiiriS!li9-.njE9liS Association Br.-Bl et Tx.52. This i s a moss r i c h 
vegetation, c h a r a c t e r i s t i c a l l y having Syntrichia ( »Tortula) r u r a l i s , Viola 
c u r t i s i i and Cerastium tetrandrum. Although none of these species found i n 
present community, some of the character species of the subassociatlon 
with Peltigera cai&na . v iz: Peltigera canina, Euphrasia spp., Rhytidiadelphus 
squarrosus, R.triquetris, Thymus drucei and Prunella vulgaris are. 
Ammophila, Plantago lanceolata and Trifolium repens are common 
coaQ)anion fspecies. 
Braun-Blanquet and Tuxen (1952) give the following as order and 
alliance character species: 
Galium verum var l i t o r a l e 
Lotus .comiculatus subvar crasslfollus 
Festuca rubra ssp.eu-rubra subvar.pruinosa 
Alra praecox 
Sedum acre 
Vulpia bromoides 
•nie l a s t i s not recorded i n Shetland, while Sedum acre i s found only i n 
South Nesting limestone grasslands. Aira praecox i s present i n the two 
tr a n s i t i o n a l releves. None of the f i r s t three mentioned were i d e n t i f i e d to 
such detiail i n the present survey, but Galium verum, Lotus comiculatus and 
Festuca rubra are a l l common iin t h i s Ammophila-bryophyte community. 
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Ivimey-Cook and Proctor (1966) also recognise t h i s association near 
the Burren; They suggest that the more recently developed grasslands 
l i e i n the variant with Camptothecium lutescens of the Peltigera 
canlna subassociation, since these are species poor and on skeletal, and 
probably, therefore, leached substrate. 
Gimingham (1964) recognises a Rhytidiadelphus t r i q u e t r i s facies of the 
fixed dune vegetation at Quendale, but gives no further data. 
I t would appear then that of the present group, the f i r s t s i x releves 
(758-757) are i n the aforementioned variant, while the transi t i o n a l relev^s, 
744 and 750, represent the better developed variant with D l t r i c h um 
flex l c a u l e . 
5.2.2.3.Sandy grasslands Relev^s 994-135 
These grasslands develop on sand or sandy s o i l , but do not contain 
the more characteristic maritime species found i n the former groups, e.g. 
Ammophila, Elymus arenarius or Carex arenaria. They are found on more 
or less le v e l ground, at the landward edge of beaches and dune systems 
and are closely related to the dry grassland communities which they 
separate from the dune communities. 
Only f i v e releves were recorded i n t h i s group, from two sites, Noss 
and Meil, West Burra. At both places the grassland was subject to sheep 
grazing and trampling by people. The l a t t e r was more noticeable at 
Meil where the picturesque beach attracts a large number of people. These 
releves were recorded close to the beach and to the path down to i t . 
The vegetation i s formed of a dense low, grazed sward i n which Plantago 
lanceolata, Festuca rubra and B e l l i s perennis are constant and co-dominant. 
A c h i l l e a millefolium, i s also constant, while Cerastium holosteoides 
and Holcus l a natus are common, but of only low cover. 
Bryophytes have l i t t l e prominence, the well-drained sandy substrate 
would appear to be too dry for t h e i r success. 
These grasslands have been placed i n the C ^ i D s u r i o n c r i s t a t i Tx.47. 
Although they are clearly not good examples of pasture i n Shetland, 
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Intenslve grazing has led to the development of an array of low grasses, 
e.g.Festuca rubra. Poa subcaerulea, P.annua, Agrostis tenuis and Holcus 
lanatus with Trifolium repens, Plantago lanceolata. B e l l i s perennis and 
Ranunculus acris. A l l are species adapted to constant grazing pressure. 
The I r i s h character species f o r the alliance given by O'Sullivan (1965) 
are: 
Tr i f o l i u m repens 
Cy.n3surus cristatus 
Senecio jacobea 
Phleum pratense 
The.last two are rare i n Shetland; Cynosurus occurs i n one relev^ here, 
and T r i f o l i u m repens i s common on a l l the sandy grasslands described. 
He also gives Lolium perenne, Achillea millefolium and Cir.sLum arvense as 
d i f f e r e n t i a l s from the Arrhenatherion. Of those, only Achillea m i l l i f o l i u m 
i s recorded here. I t i s found i n most of the sand communities, recorded, 
r e f l e c t i n g the wiell drained nature of the substrate, but does have i t s 
optimum'in the present type of vegetation. 
Galium verum i s occasionally present, and t h i s would seem to l i n k the 
vegetation with the communities of the Galio-Koelerion, adjacent to which 
they often l i e . 
The optimal development of Achi:llea millefolium here leads to the 
description of t h i s vegetation as an Achillea n.odum. 
5.2.2.4.Disturbed sandy grassland Releves 112-811 
The four releves of t h i s community are linked by the disturbed or 
borderline nature of the vegetation. I t i s not a clearly defined group. 
Festuca rubra, Potentilla anserina and Agrostis stolonifera are constant 
but a large number of species are found i n d i f f e r e n t pairs of .:releves, 
-e.g. Agrostis tenuis, Rumex acetosa, S t e l l a r i a media, Cerastium holosteoides 
and Poa subcaerulea. This broad spectrum indicates that more than one 
community may be present. ' However a l l are linked by the dominance of 
P o t e n t i l l a anserrina and the presence of stoloniferous grasses, e.g. 
Agropyron repens. 
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The rooting substrate i s usually a sand/stone mixture; a l l these 
sites are on old red sandstone bedrock, but with such limited data i t i s 
not possible to t e l l how important t h i s i s to the development of the 
communi ty . 
The res u l t i n g vegetation i s quite open - about 70% herb cover with no 
bryophytes recorded, and subject to heavy sheep and rabbit grazing. 
I t i s r e l a t e d to the communities of shingle beaches (see releve 811) 
but appears to be a more stablised form. However, the occasional presence 
of Rumex crispus. R.longilfolius and S t e l l a r i a media indicate the disturbed 
nature of the habitat. At Noss and Ling Ness this i s probably due to 
trampling by sheep, but the s i t e at Melby i s close to the seawall and, 
presumably, l i a b l e to the effects of storm tides. 
By i t s habitat and ecology t h i s disturbed community must be at a 
borderline, and thi s appears to be between the pioneer dune communities 
with Ammophila and Agrostis stolonifera, the grasslands of the Galio — 
K.oelerion, and the Cjnosurion pastures described above. 
Within the Agroggro^Rumicioncrisgi Nordh.1940 em.R.Tx.l950 this 
gradient from unstable, maritime influence t o stable, non-maritime features 
can be encompassed. The alliance character species (Westhoff and Den 
Held 1969), Po t e n t i l l a anserina. Ranunculus repens and Agropyron repens 
are common. Agrostis stolonifera, a species with a f f i n i t y to this alliance 
i s constant to the present community. 
The association Poo-Lolietum D.M.de Vries et Westhoff n.n.apud A. 
Bakker 1965, i s characterised by a combination of Lolium perenne, Poa 
t r i v i a l i s ( i n Shetland replaced by P.subcaerulea). ^.pratensifi, Trifolium 
repens. Ranunculus repens. Taraxacum sect Vulgaria pro max*P^ind Plantago 
major. Plantago major and Poa pratensis are not common i n Shetland but a l l 
the other species i n the l i s t are frequent i n the present community. 
Westhoff and Den Held (1969) describe the species-poor nature of this associa-
t i o n and i t s a f f i n i t y with the Arrhenatheretalia. 
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On the data of only four releves i t i s d i f f i c u l t to place this 
community more than tentatively within the association. 
5.2.2.5.Dune slacks Releves 743-746 
As noted e a r l i e r , the only f u l l development of dunes i n Shetland i s 
found at Quendale, and hence the releves represenative of slack vegetation 
a l l come from that s i t e . 
These communities, on damper, less well-drained part of dune vegetation, 
have constant, and occasionally dominant, Agrostis stolonifera. 
Two d i s t i n c t groups have been recognised here, although i t would seem 
that with further sampling a number of variants of the f i r s t , Galium palustre, 
community could be defined according to the d i f f e r e n t dominant species 
combinations. 
5.2.2.5.I.Galium palustre community Releves 743-754 
This i s the community of the wettest part of the dune slacks, 
although the high proportion of sand i n the s o i l should enable i t to be 
r e l a t i v e l y well-drained f o r most of the year. At the time of sampling, 
July 1974, the ground was damp to dry. 
The vegetation consists of a mosaic of a low number of herbs and 
bryophytes (mean 9 species per releve) which form an almost closed carpet 
(herbs < 90%, bryophytes < 80%). 
Agrostis stolonifera i s constant to the community - thi s i s a species 
tolerant of .an.aerobic s o i l conditions i n pastures, and here may be 
indica t i v e of s o i l waterlogging i n winter. Similarly, Galium palustre, 
Carex nigra, Cardamine pratensis, Acrocladium cuspidatum and Drepanocladus 
aduncus are typic a l marsh or fen species having regular appearances i n t h i s 
community. Conversely Acblnllea millefolium i s absent; th i s species 
favours well-drained s o i l s . 
This community can be distinguished from the following slack vegetation 
by the piresence of Galium palustre and the absence of Cerastium holosteoides, 
B e l l i s perennis and Plantago maritima. 
I t i s characterised by the dominance of varied species combinations. 
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the Carlcion davalllanee. Galium palustre i s normally a species of the 
s s s s s s s s s s s s s s s s s s s s • • 
Wtegnocaricion - i t s presence here i s presumably indicative of the 
mesotrophic nature of the water supply. 
Randall (1972) describes a "peaty sedgeland" with Carex nigra and 
Holcus l.anatus, but t h i s grows on accummulated organic matter derived from 
Carex arenaria pastures - a stage not recorded at Quendale. 
The two communities have been named thus: 
5.2.2.5.1. Galium palustre nodum 
5.2.2.5.2. Carex maritima nodum 
wit h i n the earlcion davallianae. 
==================== 
5.2,3.Comparision with Northem Isles 
I t i s perhaps notsurprising that there are several differences between 
the two sets of data, when the li m i t e d tjrpes of sandy substrates saiqjled 
i s considered. Moist of the Southern Isles releves were collected from 
the dune system at Quendale, fo r which there i s no Northem Isles equivalent. 
Conversely, the largest area of true machair i n Shetland i s at Breckin on 
Ye l l ; no similar data uera.collected i n the south. 
The pioneer conmiunities of open sand appear similar throughouth Shetland. 
The El2mo;Agrogyretum_junceifor5je i s well represented, although a Potentilla 
anserina and Agrostis stolonifera dominated -the- community assigned there by 
Lewis (1976) has been placed i n the present work i n the Agrog^r2^_Runlclon 
c r i s p i (see 5.2.2.4.). ====—= 
The l i n k s community at Splggle and similar areas were assigned to the 
Galio-Koelerion because of t h e i r intermediate nature and possession of a =============== 
number of sand-dune species e.gpAmmophila arenaria (5.2.2.2.1.). Correspond-
ing vegetation i n the Northem Isles appears to represent a more developed 
machair stage, much closer to the closed grassland and has accordingly 
been placed i n the Festuca-Brometea. I t i s possible that some of the 
================ 
releves assigned to the CamBtothecium-As_geruletum_c3f_^n^ 
sub-association by Lewis (1976) could equally well l i e i n the G|lio-
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Koelerlon on present information. I h i s applies p a r t i c u l a r l y to those 
lacking Plantago maritima. Prunella vulgaris. Holcus lanatus. Leontodon. 
autumnalis, Carex arenaria and Viola riviniana which closely resemble 
those described i n an Ammophila sociation i n the Southem Isles. 
The Rumex acetosa variant of the Lolio^'znSSHEf^® "P* found i n 
the south, Willie the dune slack communities are not recorded i n the 
Northem I s l e s , 
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5.3 SALimRSH -Rtble 5.3 
5.3.1.Introduction 
Areas of salt-marsh are of only a limited extent i n Shetland, 
confined to small patches at the heads of voes. Many of the species 
characteristic of saltmarsh i n mainland B r i t a i n , e.g. Halimione portulacoides, 
Spartina townsendii and Limonium spp. are absent from the islands altogether, 
while others, such as Spergularia marina and Salicomia sp. are found only 
infrequently. The l a t t e r species i s not recorded i n the Southern Isles 
at a l l (Palmer and Scott 1969) 
Saltmarsh data was collected from 10 sites: Burra Voe.Tresta Vo6, 
Ness of Bixter, White Ness, Colla F i r t h , Dales Voe (North), Bridge of 
Fitch, E l l Wick, V i d l i n Voe and Gluss Voe. A l l these sites are on 
Mainland. Small areas of saltmarsh occur on Bressay and Whalsay. 
Festuca rubra, Plantago maritime and Armeria maritima are highly constant 
to saltmarsh vegetation at a l l levels. 
This i s d i f f e r e n t to the situation i n mainland B r i t a i n , where Festuca 
rubra does hot usually extend i n such abundance int o the lowest saltmarsh 
regions. I n those areas Puccinellia maritima usually becomes constant or 
dominant, but i n Shetland t h i s species i s l o c a l . 
The c l a s s i f i c a t i o n of the saltmarshes follows, predominantly, the system 
proposed by Adam (1976) following an extensive survey of tMs vegetation 
i n B r i t a i n . . However only a small number of the taxa he recognised appear 
to be present i n Shetland; t h i s seems a further i l l u s t r a t i o n of the 
unique nature of these northemly saltmarshes. 
5.3.2.Vegetation Groups 
5.3.2.1.Upper Salt-marsh Communities Releves 473-537 
Two types of community have been distinguished under this general name, 
to embrace a l l that vegetation which i s not as d i r e c t l y affected by salt 
water inundation, but l i e s within the area recognisable as marsh by i t s 
f l o r i s t i c characteristics. 
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The f i r s t , species-rich, community i s found at the inland boundaries 
of the saltmarshes with shingle, grassland and heath communities, and 
i s thus r i c h i n species more typical of them. The second, species-poor, 
vegetation i s that of the v e r t i c a l l y higher, parts of the marshes i n the 
centres of the hummocks between lagoons and channels, which are rarely 
submerged. 
Of Constancy V to a l l t his vegetation are Fesuca rubra, Plantago 
coronopus, and P.maritima, while Armeria maritima, Glaux maritima,Agrostis 
stolonifora, Juncus ger a r d i i Sagina procumbens, Cochlearia o f f i c i n a l i s and 
the moss Eurynchium praelongum are a l l very common,. These four l a t t e r 
species are found only here and occasionally i n the flushes with EleQcharis 
quinqjeflora (5.3.2.2) and may be used to distinguish t h i s type of 
vegetation from other saltmarsh groups i n S.Shetland. The absence of 
Triglochin maritima, found i n other higher saltmarsh vegetation, i s a 
further diagnostic feature. 
The two communities may be usefully separated f l o r i s t i c a l l y on the 
presence of Agrosti8 tenuis A.stoIPilifera Anthoxanthum odoratum or Nardus 
s t r i a t a i n the species-rich groups, and the i r absence from the species-
poor regions. However, the two vegetation types are spatially well 
separated and were not confused i n the f i e l d . The presence of the grasses 
of pastures (Agrostis tenuis A.stolonifera, Nardus s t r i c t a , Anthoxanthum od-
oratum and Holcus lanatus) appear to be indicative of the lack of s a l t -
water impact on the vegetation. 
Festuca rubra and Puccinellia maritima were the only other grasses 
recorded i n saltmarsh vegetation i n Southern Shetland. 
.3.2.1.1.Species-rich community of upper saltmarsh Releve^s 473-567 
The mean number of 14.7 species per releve^was the highest recorded 
for saltmarsh vegetation i n the present study, and i s , i t seems, indicative 
of the borderline nature of the vegetation. I t i s , however ^ regarded as 
a d i s t i n c t community found t y p i c a l l y at the edges of the marsh. A 
second habitat i s along raised spits of fine s i l t that cut across thevoes 
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between the saltmarsh area and the sea. This was seen at Bixter and 
Colla F i r t h (see also 5.3). 
The vegetation i s not submerged by the summer t i d a l pattern, but may 
be durihg winter and spring tides. I t may be grazed quite intensively 
by sheep, according to i t s accessibility; this was noted at Bridge of 
Fitch, White Ness, Bixter and Colla F i r t h . 
Characteristically, a dense mat of Festuca rubra and Plantago maritima 
i s interrupted by clumps of Armeria maritima with low spikes of Agrostis 
tenuis.A.stolonifera and Juncus g e r a r d i i , Sagina procumbens i s prominent 
i n the "moss" layer, where Eurynchium- praelongum, andRhytiidiadelphus 
squarrosus are also common. Glaux maritima, found throughout the s a l t -
marshes i s only occasionally found here. 
The moss Leptodictyon riparium has i t s only record i n this survey i n 
t h i s vegetation (relev4 567), while releve 473, from E l l Wick includes 
the lichen Leptogium tremelloides. 
Herb cover i s generally high - 80-100% (including Sa g.lna procumbens) 
while bryophytes cover approximately 30%. The s o i l i s a dark, soft s i l t 
w ith mineral pa r t i c l e s and roots. In sites near the shore fine gravel 
may be mixed. Mean pH i s 6.2 
This vegetation was recorded from a l l sites except Dales Voe (North) 
and Gluss Voe. 
Upper saltmarsh vegetation generally i s referred to the Armerion 
marltimae Br.-Bl.De Leeuw 36. ArmeriS maritima, Festuca rubra, Glaux 
maritima, Juncus gerardii and Agrostis stolonifera are character species 
(Westhoff & Den Held 1968) which are a l l present i n t h i s community. 
A number of d i f f e r e n t noda can be i d e n t i f i e d within this group. 
Adam (1976) assigns saltmarsh vegetation with Jimcus gerardii, 
Agrostis stolordfera,Festuca rubra, Glaux maritima and Trifolium repens 
to a sub-association with Leontodonmtumpalis Ra&be 50 of the JlffiSS*S5 
geialrd-il. He uses Trifolium to d i f f e r e n t i a t e the sub-association from the 
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E2Siy£2z5i2H5_223li5» Leontodon autumnalis i s common. I t appears, then, 
that releves 862 and 473 should be placed i n t h i s taxon. 
However vegetation of the borderline between saltaarsh and sieadow has 
not been previously studied and Adam created a number of new noda within 
the M2]:^ !}2f^ 2l:^ 2_S22£HiL222^  Koch 26 to embrace those communities found close 
to the shoreline and under some effects of sea-spray but lacking the f u l l 
complement of saltmarsh character species. At the same time however, 
they do contain a niumber of the character species of thi s damp - grassland 
order. 
The two releves 889, 874 containing Juncus effusus f a l l within t h i s 
i?2i£HS_i9i*9iyS_I_£US£SS_2ill?SyS_D23lJ5» Juncus ger a r d i i , Triglochin 
maritima, Armeria maritima and Glaux maritima are absent from both. 
The remaining releves i n the community do not i d e n t i f y d i r e c t l y with 
any suggested by Adam (1976) and have accordingly been placed i n a new. 
nodim - the Agrostis tentiis nodum, of the Molinietalia, They are clearly 
intermediate between t h i s order and the JUScetim_gera2'_dUi. 
The high constancy of Festuca mbra, Plantago maritima, Agrostis spp,, 
Rhy t idiadelphus squarrosus, Eurynehium praelongum and SajL'ina procumbens are 
a l l characteristic of the order i n S.Shetland, Saltmarsh species, although 
present, do not have the prominence they achieve i n lower communities, e.g. 
Juncus g e r a r d i i , Triglochin maritlBia, Armeria aaritima. 
No coiqparable description can be found f o r t h i s community. 
I t resembles the Pi2S*9E2_22E252By5 " 5SI25*ili5_*S*S2S3Ei}S Ass,Br.-Bl. 
et Tx,1952, but contains more Molinio-Arrhenatheretea species than that 
======================= 
vegetation, at the same time lacking CerasMum tetrandrum, Carex distans. 
and Silene maritiaa, which are constant to the I r i s h community. I t i s 
also related to the "Plantago sward" described by aany authors, ( i n c l , 
Praeger 1911, Barkley 1953) on c l i f f tops, but these lack Glaux maritima 
and Juncus g e r a r d i i . 
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I t appears that t h i s type of vegetation has been considered fragmentary 
or borderline i n many investigations. However, i t i s f e l t that the 
ind i c a t i o n by Adam (1976) that similar "borderline" noda can be clearly 
defined, j u s t i f i e s the inclusion of t h i s cosomunlty i n the MoliniOji^Arrhenathe-
retea, 
5.3.2.1.2.Specles-poor Community of Upper Saltmarsh Releves 475-537 
This vegetation has a mean of 8.3 spp./releves and, as was mentioned 
e a r l i e r . I f found on the raised parts of saltmarsh which are only submerged 
during winter flooding, even though they may l i e close to the sea. 
Plantago coronopusf jnaritima and Festuca rubra form dense sward i n which 
Glaux maritima and .Juncus gerardii. ar constant. Plantago maritima i s 
usually dominant, but co-deminants can be Festuca, Plantago coronopus or 
Glaux. Other species at a l l common are Armeria maritima. Agrostis 
stolonifeffl and Cochlearia o f f i c i n 4 a i s . Bryophytes are rare-usually 
Campylium polygamum, Amblysteglum serpens orBviry".chium praelongum - with 
only f r a c t i o n a l cover value. Herb cover i s high - 95% - 100%. 
Occasionally (e.g.releve 499) the fucoid stage of an alga i s found, 
l i n k i n g t h i s vegetatipn with those zones closer to the effects of the 
sea (5.3.2.4. - Spergula.riamarina community or 5.3.2.5. - algal communities). 
The s o i l i s one again a dark, soft s i l t with roots and fine gravels. At 
E l l Wick, t h i s was only 50mm deep formed over a coarse gravel. 
Mean pH of the rooting layer i s 7.3, the higher pH indicating the 
greater e f f e c t of salt-water on this vegetation than i n the l a s t . 
This community was recorded from a l l sites except White Ness (where 
the centre of the saltmarsh was covered i n vegetation unique to that 
s i t e ) , Burra Voe and Colla F i r t h . I t i s possible that the lower or more 
exposed nature of these saltmarshes leads to greater sea water inundation 
and hence the absence of t h i s community. 
I t has been d i f f i c u l t to assign this community to any established 
taxon, but i t has been tentatively placed i n theS^inion_maritimae Westhoff, 
Van Leeuwen et Adrianl 1961. 
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The class, order and alliance character species (Westhoff and Den Held 
1969) include Cochleariadanica, Plantago coronopus, Amblygstegium serpens 
and Sagina maritima. I t i s probable that S.procumbens replaces Sagina 
maritima i n Shetland saltmarshes, although the l a t t e r species i s "common" 
(Palmer and Scott 1969), and Cochlearia o f f i c i u a l i s included C.danica and 
C.scotica i n this survey. 
A l l these character species are found i n this vegetation. 
Westhoff and Den Held (1969) describe within the Sagino_maritimae -
?22l}i®5liS*iJl_danicae a sub-association juncetosum geradii, differentiated 
by the presence of Juncus ger a r d i i , Glaux maritima and Plantago maritima. 
Although t h i s would seem to be the coBsmunity here, further data would be 
required to make a fi r m i d e n t i f i c a t i o n . 
Birse & Robertson (1973) recorded one releve from Hamar, Unst i n which 
Plantago coronopus Festu.ca nutra and Poa pratensis, Plantago maritima, 
Sagina maritima and blue-green algae are important constitutents. I t i s 
not clear from what habitat this l i s t was collected, other than from close 
to the sea, but i t i s f l o r i s t i c a l l y very similar to the present communityo 
Juncus gerardii i s , however, absent. 
5,3.2.2.Eleocharis quinqueflora flushes Releve's 502-501 
This i s an extremely characteristic community, found at the edges of 
saltmarshes, where there i s an i n f l u x of freshwater draining from the 
surrounding, inland vegetation. Triglochin maritima.Eleocharis quinqueflora 
and Plantago maritima have constancy V to the community while Juncus a r t i -
culatus, Cairex nigra, Festuca rubra, Glaux maritima and Agrostis stolonifera 
are i n the constancy IV class. 
The conmiunity i s di f f e r e n t i a t e d from a l l other saltmarsh ones by the 
presence of Triglochin maritima, Carex nigra, Juncus articulatus and 
Eleocharis quinqueflora. 
Species number i s generally low, 10 per relev/, but Carex panicea, 
Er.iophorum angustifolium, Ranunculus flammula and Lychn-is flos-cuculi were 
a l l recorded. Although releve 501, from Gluss, contains none of the 
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d i f f e r e n t i a l species, i t has been placed on the t a b l e according t o the 
dominance o f Eriophorum a n g u s t i f o l i u m which l i n k s i t w i t h more t y p i c a l 
examples. Eurynchium praelogum i s the only moss occurring r e g u l a r l y . 
The vegetation i s open, w i t h low herb cover, about 50% and the 
l a y e r i s a black g r a v e l l y , and pH 6.5. 
The community was recorded from a l l s i t e s , except Colla F i r t h and 
V i d l i n , and on gneiss, g r a n i t e , limestone, q u a r t z i t e and s c h i s t bed-rock 
types; a p a r t i c u l a r l y s p e cies-rich r e l e v ^ was found on s c h i s t at White 
Ness where grassland species such as T r i f o l i u m repens and B e l l i s pererinis 
were prominent. 
Blysmus rufus was recorded on two occasions (E'li Wick and Dales Voe, 
North) and appears t o be exclusive t o t h i s community. 
These flushes have not been widely described. Birse & Robertson (1973) 
described one s i m i l a r releve from Baltasound, Unst which they very 
t e n t a t i v e l y placed i n the JuncetuSii_^_gerardii i n the absence of f u r t h e r data. 
From Skye Birks (1973) gives a series of releves, some of which occur 
"on stony ground a t the landward edge of saltmarshes". These contain 
occasional Eleocharis uniglumis, Blysmus rufus and Juncus g e r a r d i i but do 
not i n c l u d e Carex n i g r a or Juncus a r t i c u l a t u s , which are so constant t o 
the present community. He places the Skye data i n an Juncus_gertf\di -
Carex_exteOsa As s o c i a t i o n which includes the Junco;;caricetum_extensae 
Br. - B l . & De Leeuw 36 pro p a r t e . Adam (pers.comm.) does not believe t h a t 
t h i s l a t t e r a s s o c i a t i o n i s present i n B r i t a i n . 
Instead he puts s i m i l a r vegetation dominated by Eleocharis uniglumis 
i n t o the Eleocharetum_uniglumis of the a l l i a n c e ElechoriiOTi_uni]^lumis S i i r a 
70. The a s s o c i a t i o n i s characterised by stands dominated by the nominal 
species w i t h A g r o s t i s s t o l o n i f e r a also a constant, found i n areas of 
freshwater seepage. 
I t would seem t h a t the present community i s a Shetland v a r i a n t having 
Eleocharis quinqueflora i n the dominant r o l e . 
The two releves c o n t a i n i n g Blysmus rufus must i n d i c a t e a t r a n s i t i o n 
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t o the r e l a t e d B l ysmetumrufi (G.E.& G.Du Rietz) G i l l n e r 60 since the other 
character species of t h a t associate (Glaux, T r i g l o c h i n maritima and Juncus 
g e r a r d i i ) are not common. 
5.3.2.3.Triglochin maritima zone Releves 476-001 
This vegetation covers large areas of most of the saltmarshes surveyed. 
A very dense sward of co-dominants Plantago maritima and Festuca rubra has 
constant T r i g l o c hin. maritima while Armeria martima and Glaux maritima are 
the only species i n constancy class IV. The community i s low i n species 
d i v e r s i t y ( o n l y 6 per r e l e v e ) ; Juncus geiagdli or Agrostis s t o l o n i f e r a 
may be present. 
The h a b i t a t i s the c e n t r a l p a r t o f the ' f l a t s ' between the lagoons and 
channels d i s s e c t i n g the marsh; hence the ' s o i l ' i s a wet, rooty, s o f t and 
o f t e n smelly s i l t , mean pH 7.1. 
At White Ness, the corresponding p a r t of the saltmarsh was occupied by 
a r e l a t e d , but o b v i o u s l y d i s t i n c t vegetation characterised by P u c c i n e l l i a 
maritima and A t r i p l e x p a t u l a . The area i s i s o l a t e d and a protected nesting 
s i t e f o r t e r n s . While sheep grazing was common at other s i t e s t h i s was 
not the case a t White Ness and a lush vegetation cover has re s u l t e d . The 
releves (003, 002 and 001) have been included here because of t h e i r 
otherwise f l o r i s t i c s i m i l a r i t y t o the T r i g l o c h i n maritima zone. 
Releves 476-868 i d e n t i f y c l o s e l y w i t h the Festuca-Armeria nodum, Adam 
(1976) o f the Juncetum_gerardii. He d i f f e r e n t i a t e s t h i s nodum from the 
s i m i l a r mid-marsh community, Festuca-^aux_nodum, by the complete absence 
of A g r o s t i s s t o l o n i f e r a . This i s the only type of Shetland mid-saltmarsh 
vegetation i n which t h a t species plays v i r t u a l l y no p a r t . Adam (1976) 
gives the f o l l o w i n g constants f o r the Festuca-^meria_nodum: F estuca rubra, 
Plantago.maritima, Armeria maritima and Glaux maritima. 
T r i g l o c h i n maritima i s constant to t h i s zone i n Shetland, and plays an 
important p a r t i n the data f o r the Festuca-Armeria-nodum Adam 1976. 
Some o f the vegetation placed by B i r k s (1973) i n the Juncus_gerardii-
Carex extensa A s s o c i a t i o n could be placed i n t h i s nodum, although T r i g l o c h i n 
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martima i s not recorded as f r e q u e n t l y on Sky e. S i m i l a r vegetation has been 
described near the Burren (Ivimey-Cook and Proctor 1966) and by Braun-
Blanquet and Tuxen (1952) from other parts of I r e l a n d . 
The r e l e v ^ s containing P u c c i n e l l i a maritima appear t r a n s i t i o n a l between 
the. Armerion and the Puccinell'ion. The s i t e at White Ness i s unique among 
=====——= ========«:===: ^ " 
Shetland saltmarshes i n i t s ungrazed nature and the r e s u l t i n g lush growth 
o f P u c c i n e l l i a maritima and A t r i p l e x patula. Further, d e t a i l e d sampling 
of the:whole area i s necessary t o determine i t s exact r e l a t i o n s h i p s to 
the B r i t i s h saltmarshes. At present these three releve's (003-001) are 
r e f e r r e d t o the Festuca;Puccinellia_nodum Adam 1976. I n t h i s Festuca 
rubra, P u c c i n e l l i a maritima, Plantago maritima, and Armeria maritima are 
constant. A g r o s t i s s t o l o n i f e r a i s not common. 
The data given by Adam (1976) have generally greater species d i v e r s i t y 
than the present group, but t h i s probably r e l e c t s the o v e r a l l , paucity 
o f the Shetland f l o r a . 
5.3.2.4.Spergularia marina community Relev^s 866-496 
I n open areas beside the lagoons and channels, and subject t o p e r i o d i c 
i n u n d a t i o n by the sea small patches of a community containing Spergularia 
marina and a f u i c o i d alga are found. 
Festuca rubra, Plantago maritima, Armeria maritima and Glaux maritima 
form a mosaic w i t h about 70% cover, while i n the more vegetated areas 
Juncus g e j r a r d i i or T r i g l o d i i n maritima may occur. 
The f u c o i d alga may be accompanied by Blue-green algae e.g.Nostoc spp. 
and t h e i r cover i s as high as 70% at some s i t e s . The s o i l tends to 
have more mineral content than the surrounding zones, when judged by eye, 
and has mean pH 6.7. 
Spergularia marina i s frequent i n saltmarsh vegetation i n Shetland 
(Palmer & Scott 1969) and appears t o be exclusive t o t h i s community, w i t h 
the s i n g l e exception of an appearance i n r e l a t e d vegetation o f group 
5.3.2.1.2. 
This community i s s i m i l a r t o t h a t of the P u c c i n e l l i e t u m _ d i s t a n t i s 
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Feekes (34.) 45, and described by Adam (1976). I n disturbed s i t e s or 
where f l u c t u a t i o n s i n s o i l s a l i n i t y occur t h i s association has constant 
Spergularia marina and P u c c i n e l l i a maritima. The l a t t e r species i s not 
widespread i n Shetland and i t would seem t h a t t h i s fragmentary community 
can only be t e n t a t i v e l y assigned t o the a l l i a n c e Puccinellio-Spergularion 
salinae B e e f t i n c k 66 
I n the presence of fucoid algae i t i s c l e a r l y r e l a t e d t o the 
?y£2i5§iii§*y5_52£i*i52ll» although the open nature of t h i s Spergularia 
community separates i t from the Festuca-Turf j_fucoid_hodum Adam 1976. 
I t has been named Spergularia marina - nodum w i t h i n the P u c c i n e l l i e t o -
s p e r g u l a r i o n salinae* 
SSSSSBSSSSasSBSSSSSS 
5.3.2.5.Algal communities Releve's 532-877 
I n l a r g e areas o f the saltmarshes at low l e v e l s , where sea-water 
inund a t i o n i s r e g u l a r , the vegetation i s ^ ecies-poor and dominated by algae. 
The Festuca rubra, Plantago maritima and Armeria martima occur as 
tussocks or patches, w h i l e Glaux maritima i s common i n the landward p a r t s . 
Occasional p l a n t s of A g r o s t i s s t o l o n i f e r a , Juncus g e r a r d i i , J . K o c h i i and 
Plantago coronopus occur. 
Representative algae specimens were c o l l e c t e d and i d e n t i f i e d l a t e r . 
Fucus vesiculosus was recognised, while the genera found were Nostoe, 
Rhizoclonium, Aphanocapsa and Gleocapsa; the l a t t e r two were not 
d i s t i n ^ e d and i n tables are recorded as Aphanocapsa spp. 
Thr&e f a c i e s o f t h i s algae community were found and appear to be l o c a l 
v a r i a n t s based on the r e l a t i v e dominance of these algae. However the 
l i m i t e d number of samples of each prevents any more than t e n t a t i v e suggestions 
about t h e i r d i s t r i b t u i o n being made. 
The v a r i a n t s are: 
5.3.2.5.1. , Nostoc and Rhizoclonium v a r i a n t 
5.3.2.5.2. Nostoc, Rhizoclonium and Fucus v a r i a n t 
5.3.2.5.3. Aphanocapsa/Gleocapsa and Fucus v a r i a n t 
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Since the s i t e s were v i s i t e d i n the space of 16 days at the end of 
Ju l y 1974 i t i s u n l i k e l y t h a t a temporal change i n dominance could e x p l a i n 
the v a r i a n t s . Further sampling over a longer period of time would be 
necessary t o v e r i f y t h i s . 
5.3.2.5.1.Variant w i t h Nostoc and RhizoclonJlijai Releves 532-563 
Six releves, from Colla F i r t h and Dales Voe, North, were recorded and 
they show a constant species composition. Festuca rubra, Plantago 
maritima,Armeria maritima, Glaux maritima, Nostoc sp.and Rhizoclonuim sp 
occur i n a l l o f them. 
The herb mat i s q u i t e dense - up t o 80% cover i n places. Generally 
the conimunity i s r e s t r i c t e d to the borders of channels and lagoons, but 
at Colla F i r t h , where the T r i g l o c h i n maritima zone and the species-poor 
upper saltmarsh community are absent, t h i s vegetation constitutes, most 
of the marsh. 
Algae cover i s an average o f 40%; Nostoc and Rhizoclonium are dominant 
although Vaucheria sp.and Polyides sp.(a member of the Rhodoph.yta) were 
i d e n t i f i e d a t Dales Voe, North. 
The " s o i l " i s a wet, dark, s o f t s i l t , and a t these two s i t e s receives 
enrichment from sheep-grazing and large opulations of sea b i r d s . 
>.3.2.5.2.Variant w i t h Nostoc, Rhizoclonium and Fucus Releve's 563-699 
This v a r i a n t , recognised at Burra Voe, Dales Voe, North and Tresta Voe 
i s c l o s e l y r e l a t e d t o the Spergularia marina community (group 5.3.2.4) but 
i s d i f f e r e n t i a t e d from i t by the absence here of Spergularia marina and 
r a r i t y o f Glaux maritima, w h i l e having a dense t u r f o f the three algae. 
Festuca rubra, Plantago maritima and Armeria maritima are constant w i t h 
Nostoc , Rhizoclonium and Fucus vesiculosus. Adam (1976) believes t h a t there 
i s a c o r r e l a t i o n between the abundance of Glaux and sandy substrates. Such 
v a r i a t i o n between s i t e s could e x p l a i n i t s v i r t u a l absence here. 
The present community I s covered a t each high t i d e , and at Burra Voe 
forms a l a r g e p a r t of the marsh vegetation. Species-poor upper s a l t 
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marsh veget a t i o n (5,3,2.2.) i s absent from t h i s s i t e . Cover i s v a r i a b l e , 
but algae always cover about three times the area occupied by higher p l a n t s , 
i.e.70-90%. 
5.3,2.5.3,Variant w i t h AphanocapsayCLleocapsa and Fucus Releves 867-877 
This v a r i a n t was recorded only a t the B i x t e r and Bridge o f F i r t h s i t e s . 
I t i s characterised by a reduction i n the cover and abundance of Plantago 
maritima and Glaux maritima w i t h constant and co-dominant Fucus vesiculosus 
and the blue-green algae. Festuca rubra i s constant and Armeria maritima 
r o s e t t e s are commonly found i n an open mosaic of the grass. 
Vegation cover i s higher than i n the l a t t e r v a r i a n t ; algae ocver on 
average 80%, higher plants - 70%. 
These communities dominated by algae have been placed i n new Festuca-
T u r f - f u c o i d nodum o f the Puccinelliet_.um_maritimae. 
Conmiunities c o n t a i n i n g algae have not been c l e a r l y c l a s s i f i e d because 
of the d i f f i c l u l t i e s o f i d e n t i f i c a t i o n . Birks (1973) describes a 
P u c c i n e l l i a maritima - Ascophyllum nodosum subassociation on Skye from a 
zone which i s submerged f o r at l e a s t 8 hours a day, and where P u c c i n e l l i a 
maritima i s dominant. This species also domnates the P u c c i n e l l i a - T u r f 
fucQid nodum Adam 1976 which t h a t author considers c h a r a c t e r i s t i c o f s a l t 
marshes w i t h organic, peaty s o i l s . 
I n Shetland, however, P u c c i n e l l i a maritima i s " l o c a l " (Palmer k Scott 
1969) and was not f r e q u e n t l y recorded during t h i s survey. I t appears, 
however, t o be replaced by the ubiquitous Festuca rubra, and t h i s Festuca 
T u r f - f u c o i d nodum i s i n a l l other ways i d e n t i c a l w i t h the nodum established 
by Adam. 
5.3.3.Comparison w i t h Northern I s l e s (Figure 5.3.1.) 
There are very frew large areas of saltmarsh i n Northern Shetland, 
so t h a t the groups d i s t i n q u i s h e d by Lewis (1976) represent only the 
vegeta t i o n a t Balta Sound on Unst. This i s unique i n many ways. I t i s 
the only saltmarsh on serpentine bedrock and i s the only s i t e f o r 
S a l i c o m j a sp. Further, i t probably represents the most n o r t h e r l y 
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saltmarsh i n the B r i t i s h I s l e s . 
For a l l these reasons i t i s perhaps not s u r p r i s i n g t h a t the syntaxa 
recognised there are not s i a d l a r t o those recorded from the Southern-Isles. 
P u c c i n e l l i a maritima i s common at Baltasound g i v i n g the cl e a r d i s t i n c t i o n of 
the Puccinellietxi_.m_maritimae i n i t s t y p i c a l form. The Juncetum-geravrjflii 
was also recognised. 
Vegetation of the surrounding flushes and meadows were placed i n the 
Parvocardcetea and Molinio-Arrhenatheretea r e s p e c t i v e l y . ============= ======================= 
Thos® wet meadow areas assigned by Lewis (1976) t o the l a t t e r class 
have been placed i n the Eleocharion _.Aiiiglunis i n the southern releves so 
seem t o co n t a i n more maritime species than the Baltasound vegetation e.g.Juncus 
g e r a r d i i , Glaux maritima, Plantago maritima. 
-125-
5.4.GRASSLAND Table 5.4 
5^4.1.Introduction 
The appearance of vegetation a l l o c a t e d to t h i s group o r i g i n a l l y 
(see 3.3.1.) was t h a t o f areas dominated by grasses and non'-ericaceous 
f l o w e r i n g herbs on, g e n e r a l l y , l i g h t and dry s o i l s , t o which were added 
f o r a n a l y s i s , those releves recorded from wet flushes through such areas, 
as w e l l as c l i f f top and ru d e r a l communities. Only a very few releves 
were described from the l a t t e r group. 
The r e s u l t s a f t e r computer and hand-sorting o f a l l data are shown 
i n Table 5.4. The o v e r a l l abundance and constancy of the Gramineae 
i s immediately v i s i b l e , 21 species being represented on th e . t a b l e . 
Festuca rubra, Anthoxanthum odoratum, Holcus lanatus and Agrost i s 
tenuis are the only ones which ever achieve great cover value (maximum 
value 2, < 80%) p o s s i b l y due t o the e f f e c t s o f constant grazing by sheep, 
r a b b i t s and occasionally, c a t t l e , as w e l l as competition from herbs which 
may be b e t t e r able t o t o l e r a t e the high l e v e l s o f s a l t i n the a i r , e.g. 
Plantago maritima, S c i l l a verna. 
No releves were recorded from arable land, ( i t was f e l t t h a t t h i s f e l l 
o u tside the o r i g i n a l plan of studying n a t u r a l and semi-natural vegetation, 
and would warrant too great a p r o p o r t i o n o f sampling t i m e ) . 
The only group representing 'managed' land i s thus 5.4.2.7, the Holcus-
T r i f o l i u m meadows. 
Seven main groups of communities can be dis t i n g u i s h e d i n the d r i e r 
grasslands o f Southern Shetland. They are: 
5.4.2.1. Base-rich Festuca grassland. 
5.4.2.2. A g r o s t i s s t o l d h i f e r a maritima grassland. 
5.4.2.3. S c i l B . \erna - Carex f l a c c a maritime grassland. 
5.4.2.4. Linum - Sileneacaulis grassland 
5.4.2.5. Flushed grassland 
5.4.2.6. Nardus grassland 
5.4.2.7. H o i c u s - T r i f o l i u m meadows. 
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A synopsis of t h e i r c l a s s i f i c a t i o n i s given i n Figure 5.4. 
5,4.2.Vegetation groups 
5.4.2.1.Base-rich Festuca grassland Releves 805-806 
This i s a species poor grassland (average 14 spp.per releve) found 
on shallow sandy s o i l s , and a l l w i t h i n 100m of the sea. 9 releves have 
been placed i n t h i s group, being recorded from r e l a t i v e l y dry s o i l s i n 
pH range 7.6-8.4. 
I t would seem t h a t t h i s higher base status i s derived from a high s o i l 
calcium content due t o the sandy nature of the ground. 
Festuca rubra, Plantago lanceolata.Pmaritima, Lotus c o r n i c u l a t u s and 
Holcus lanatus are constancy V t o t h i s community while T r i f o l i u m repens, 
Carex f l a c c a and Cerastium holosteoides are common. 
Only Festuca and Plantago lanceolata achieve any degree o f dominance 
i n terms of cover. The herb l a y e r i s generally dense, between 3 and 15 
cm h i g h . . Moss cover i s low on the whole, inc r e a s i n g only i n the open 
areas around rocks, or where the s o i l becomes damper as i n s l i g h t hollows. 
This grassland forms a sward on more or less l e v e l ground, merging (where 
they e x i s t ) w i t h the Ammophilion communities of s t a b i l i s i n g sand-dunes on 
the seaward side, and w i t h l i n k s , on the landward. Links or machair are 
not w e l l described p h y t o s o c i o l o g i c a l l y , but c o n s i s t o f grazed meadows on 
sand over peat (see also 5.2). 
This Festuca grassland however appears t o beat some intermediate p o i n t 
along the t r a n s i t i o n from dunes t o f i x e d grassland. They are grazed, but 
are r i c h i n f l o w e r i n g herbs such as Pamassia p a l u s t r i s , Galium verum, and 
A c h i l l e a m i l l e f o l i u m . Ammophilion species are present, e.g.Ammophila 
and Honkeya p. e p l o i d e s . 
The low species number (average only 15 per r e l e v e ) makes i t d i f f i c u l t 
t o a l i g n w i t h other "machair" communities. 
Dominant and constant are Festuca rubra, Holcus and P.lanceolata, which 
are c h a r a c t e r i s t i c Molinio-Arrhenatheretea species, but also important are 
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Lotus c o r n i c u l a t u s , Galium verum and Ammophila which Braun-Blanquet & Tuxen 
(1952) show i r i t h e i r I r i s h Yiola_curtisii-S2ntricbl.a_™ Association 
i n the §edo-Scleran_t_.hetea. The two naming species, however, are not 
present i n these Shetland l i s t s . The data also have s i m i l a r i t i e s w i t h 
the DitricJiuum_flixicaule_;_Thymu nodum placed by Ivimey-Cook and 
Proctor (1966) w i t h i n the above Association, i n t h a t B e l l i s perennis, 
A g r o s t i s s t o l o n i f e r a , Carex f l a c c a and T r i f o l i u m repens are common. But 
once again the naming species are absent. Neither of these I r i s h 
communities i n d i c a t e as regular an occurrence o f A c b i - l l e a m i l l e f o l i u m as 
i s found i n Shetland. 
Randall (1972) describes machair on the Monach I s l e s , where the f o l l o w i n g 
species have^I'equency values greater than 80%: 
B e l l i s perennis 100% A c h d l l e a m i l l e f o l i u m 9 1 % 
Festuca rubra 96% Carex arenaria: 85% 
Plantago lanceolate 93% Galium verum 83% 
This i s c e r t a i n l y s i m i l a r t o the Shetland community, w i t h the exception of 
Carex arenaria,. but i n common w i t h other examples, i t has a much greater 
species d i v e r s i t y . 
. B i r k s (1973) gives two l i s t s from 'grey dune t u r f s ' i h Skye where 
a sward of Festuca rubra and Galium verum includes Lotus, A c h i l l e a , and 
Thalictrum minus - these, i n the absence of s u f f i c i e n t i n f o r m a t i o n , he 
places i n the Ammoghilion_^Borealis (R.Tuxen 55) Gehu and Gehu 1969. 
The a s s o c i a t i o n CamgtotJteci02Asgeruletum_C2ancMc^ Br.Bl.fc Tx.l952, 
described from I r e l a n d (Braun-Blanquet & Tuxen 1952) and by Shimwell 
(1968) i s placed i n the E.irmesobromon sub-alliance i n the Festuca-Brometea. 
This i s an a s s o c i a t i o n of stable calcareous dunes, us u a l l y merging w i t h 
communities of the Galio^KOelej^ion. This Shetland community has 
s i m i l a r i t i e s i n the constancy o f Festuca rubra, Plantago lanceola 1a and Poa 
p r a t e n s i s ( i n c l u d i n g P.subcae r n e a ) but does lack the A l l i a n c e and Order 
species quoted by Shimwell (1968). 
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I t appears o v e r a l l t h a t the Festuca base-rich grasslands are a t a 
stage i n dime succession close t o the formation o f tru e machair. 
(Succession on sand dunes i n Shetland i s discussed i n section 5.2.1.). 
They have been t e n t a t i v e l y assigned t h e r e f o r e t o the a l l i a n c e which does 
cover such dune grasslands - the EiiiMgsobromion. I t i s not f e l t t h a t 
t h i s data alone i s s u f f i c i e n t t o place them i n any established association 
nor create a new one. 
5.4.2.2.Agj-ostis s t o l o n i f e r a maritime grasslands Releves 723-938 
I n t h i s community, found adjacent t o the f o l l o w i n g one along the c l i f f 
tops o f S.Shetland, the abundance of Moliniq^Arrherathereta species i s 
n o t i c e a b l e but w i t h a greater p a r t being played by A g f o s t i s s t o l o n i f e r a . 
. S c i l l a verna. Thymus drucei and Carex f l a c c a are absent, while the mean 
species number per releve i s lower than 5.4.2.3 (15 here as opposed to 21). 
The s o i l pH i s 6.2 mean, w h i l e the s o i l s are generally damp and of a dark 
brown and g r i t t y nature. 
The vegetation tendsto be t a l l e r than the other coastal vegetation 
described ( i n groups 5.4.2.1 and 5.4.2.3.); the bryophyte layer i s 
important - Eurynchium praelongum having constancy V, although Sagina 
procumbens probably replaces mosses i n many cases. 
The only Shetland record of Sea Aster (Aster t r i p o l i u m ) occurs i n 
releve 723 from I s b i s t e r Holm. Although a common con s t i t u e n t of B r i t i s h 
saltmarsh and coastal vegetation, i n Shetland i t i s confined t o a section 
of ungrazed, steep c l i f f s on the south-east sfde of t h i s small i s l a n d , and 
where i t grows i n crevices i n the rocks. The releves i s placed i n t h i s 
community although on the content of only 4 herbs t h i s can only be a 
t e n t a t i v e . p l a c i n g , 
A s i m i l a r problem occurs w i t h releve 934 from Mousa; the c l i f f - t o p 
s i t e had been fenced o f f , and exclusion of sheep had resulted i n a lush 
mat of Festuca rubra, A g r o s t i s s t o l o n i f e r a and Agrostis te n u i s , seen 
no-where else during the survey. On species content alone t h i s releve 
was placed w i t h the A g r o s t i s stolonifera^grasslands on the t a b l e 
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although the l u x u r i a n t grass growth made i t q u i t e d i s t i n c t i v e . 
Relev^ 164, from Strom, i s i n t e r e s t i n g i n t h a t i t i s about 1^ miles 
from the sea, but w i t h i n 10m of a brackish l o c h . The infl u e n c e of such 
a modified maritime environment i s s u f f i c i e n t t o produce vegetation which 
i s c l o s e l y r e l a t e d t o t h i s community. 
This vegetation i s very s i m i l a r t o and have been placed i n , the Carex 
^iSi5DSrJ?i-fPJi?J°w5l!'5i^i?5 Association described by Ivimey-Cook and Proctor 
(1966) from the Burren.. I t has the Armerion maritimae Br.-Bl.& de Leeuw 36 
================== 
character speciies i n Armeria maritima, Festuca rubra, Agrostis s t o l o n i f e r a 
and Plantago maritima ( a l l constancy V) and occasional Juncus g e r a r d i i and 
G.laux maritima. Carex distans i s not recorded a t a l l i n Sheltnad, but the 
abundance of the f i r s t group of species along w i t h Lotus c o r n i c u l a t u s , 
Plantago cornopus and T r i f o l i u m repens a l l p a r a l l e l c l o s e l y the composition 
o f the I r i s h community. 
The only two i n l a n d records of Juncus g e r a r d i i ( r e l e v & 9 3 8 and 940), 
recorded on Mousa, are found i n t h i s community. 
One releve from a s i m i l a r community was recorded by Birse & Robertson 
(1973) a t Baltasound (Unst), w h i l e the "Maritime grassland nodum" found 
i n Skye ( B i r k s 1973) has an equally high constancy of A g r o s t i s s t o l o n i f e r a 
and lack of S q u i l l . 
5.4.2.3.Scilla verna - Carex f l a c c a maritime, grasslands Releves 221-954 
These maritime grasslands occur on s o i l s of generally n e u t r a l pH 
(range 4.8 - 8.4 mean 6.7) w i t h much less sand content than those of 
5.4.2.1. Base rock s t r a t a sampled were o l d red sandstone, gneiss, g r a n i t e 
or limestone. 
The community i s characterised by a dense sward of Festuca rubra, 
Plantago maritima, P.Ianceolata, and Lotus corniculanus, w i t h which Armeria 
Maritima, Plantago coronopus and S c i l l a verna are found. I t i s d i f f e r e n t i a t e d 
from the l a t t e r group (th e A g r o s t i s s t o l o n i f e r a grassland) by the presence 
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Carex f l a c c a and S c i l l a vema, and reduced cover here of Agrostis s t o l a n f e r a . 
Grazing by sheep and r a b b i t s maintains the herb layer below 40 mm on 
average, w h i l e the damp ground and deeper s o i l (approximately 80mm) allows 
moss such as Hypnum cupressiforme, Rhytidladelphus squarrosus, Eurynchium 
praelongum, Mnium hornum (ubiquitous i n Shetland),with the l i v e r w o r t 
Lophocolea cuspictta, t o occur f r e e l y . 
The community i s found on l e v e l or gently sloping c l i f f tops, or (as 
i n releve 991 from Bressay) as patches i n grazed, rough meadows near the 
sea. I t u s u a l l y merges i n t o the coastal grasslands of 5.4.2.2. to which 
i t i s c l o s e l y r e l a t e d , on the seaward side, when found on c l i f f tops. 
I n other s i t e s , e.g.Mousa ( r e l e v e 943) and Sumburgh (731) the community 
i s surrounded by grassy heaths, these accounting f o r the occasional 
presence o f the moss Dicranum banjeaniiand heath lichens of the genus Cladonia. 
On Bressay ( r e l e v e 991), Trondra ( r e l e v e 33) and White Ness (r e l e v e 338), 
the surrounding grassland i s r i c h i n c h a r a c t e r i s t i c Molinio-Arrhenatheretea 
======================= 
species, such as Festuca rubra. B e l l i s perennis, and Rumex acetosa, which thus 
occur i n t h i s community. 
Malloch (1971) described a L i z a r d v a r i e n t (a Plantago maritima nodum) of 
the Carex__distans_-_Plantago_marltima Association ( I vimey Cook and Proctor 
1966) but had i n s u f f i c i e n t data t o make f u r t h e r conclusions as t o i t s 
s t a t u s . 
This Shetland Scilla-Carex f l a c c a community seems to f i t very c l o s e l y 
to t h i s Plantago maritima nodum. The character spcies of the Armerion are 
represented by Armeria maritima and Festuca rubra; and Plantago maritima, 
a class character species has Constance V. They d i f f e r i n t h a t Daucus 
carota, an important species i n the L i z a r d vegetation, i s absent altogether 
from Shetland, w h i l e Plantago lanceolata has constancy V, and Euphrasia 
agg.IV here compared w i t h I I and a s i n g l e occurrence i n Cornwall. Malloch 
does e x p l a i n , however, t h a t h i s releves are generally low i n species 
number (11 per r e l e v e , compared w i t h 21 i n Shetland l i s t s ) . 
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A "Plantago sward" has also been described from Soay (Barkley 1953) 
Sanday (Asprey 1947), H i r t a (McVean 1962) and I r e l a n d (Ivimey -Cook and 
Proctor 1966). Each of these has l o c a l v a r i a t i o n s , p a r t i c u l a r l y i n the 
amount o f Plantago coronopu s, present. I n the Shetland data, i t has a 
constancy IV (as i t does i n Cornwall) while C.flacca i s an i n t e r e s t i n g 
component found here w i t h constancy I I I , but not elsewhere. 
The Shetland community thus seems to be most s i m i l a r t o the Cornwall 
v a r i a n t based upon present d e s c r i p t i o n s , but even from t h i s i t has 
d i s t i n c t i o n s . Perhaps the greatest of these i s geographical separation 
and thus a r e l a t i v e l y narrow range of shared species. On t h i s basis i t i s 
possible only t o designate i t as "Shetland v a r i a n t " of the Plantago maritima 
nocium o f the C a r e x _ d i s t a n s j Plai}*2i2_5?2£iii52 Association. 
5,4.2.4.Llnum-Sllene dry grassland Releves 892-330 
This i s a community of w e l l - d r a i n e d , l i g h t s o i l s on slopes up t o 80°, 
recorded only on base rock of limestone or sandstones. 
I t i s d i f f e r e n t i a t e d from a l l other grassland cosmunities by the J o i n t 
presence o f Sllene a c a u l l s , Festuca v i v i p a r a , and Linum cathartlcum. 
Of constancy V are Thymus druc:€i, Plantago maritima and P.lanceolata, 
w h i l e V i o l a r l v i n i a n a i s an important c o n s t i t u e n t . 
The community i s open, i n many places found on shallow s o i l where rocks 
outcrop. Thymus d r u c e l , an important pioneer of open ground such as t h i s 
has higher cover values i n t h i s group than elsewhere i n grassland communities, 
w h i l e A l r a praecox I s o f t e n found. Many of the bryophytes recorded are 
found on the s t o n i e r p a r t s of the community, e.g.Barbula recurvir'ostra, 
T o r t e l l a tortuosa and Trichostomum crispulum. 
I n coastal areas i t i s found i n patches of rocky outcrops among the low 
dense Scilla-Carex f l a c c a grasslands, but elsewhere merges i n t o the base-
r i c h Festuca grasslands. The s o i l s are s l i g h t l y a c i d i c (mean pH 6.7), 
p o s s i b l y due t o the leaching e f f e c t on such slopes, while the average 
species number i s high, (27 per r e l e v e ) . This probably due t o the 
enrichment from outcropping rocks. 
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The community was recorded between 5m and 30m above sea l e v e l . 
At many s i t e s these slopes had r i c h , flushed patches, fed by spring 
water from the h i l l s i d e s . Releves from these areas are included i n 
Table 5.4 (syntaxa 32-34), but there i s an evident overlap i n species 
as seen; i n releve 330, where Carex p u l i c a r i s and Riccardia pinguis are 
found i n an area o f dry grassland. 
This community forms some of the most attractivi'e Shetland vegetation, 
being r i c h i n b r i g h t l y - f l o w e r i n g herbs - Silene a c a u l i s , Primula v u l g a r i s . 
Thymus d r u c e i , B e l l i s perennis, Lotus c o r n i c u l a t u s , Euphrasia agg., 
jas j q n g montana. 
The vegetation i s always less than 25mm t a l l . I t i s possible t h a t the 
open, exposed nature of the h a b i t a t , endorsed by a high constancy o f Festuca 
v i v i p a r a , maintains t h i s dwarfed appearance w i t h the a i d , of course, of sheep 
and r a b b i t s . 
A releve recorded on gneiss at Ling Ness (see below) f i t s more c l o s e l y 
w i t h t h i s community although i t lacks the d i f f e r e n t i a l species given above. 
I t i s t y p i c a l of the vegetation around such rocky outcrops, having patches 
of the lic h e n s Xanthoria p a r i e t i n a , Parmelia sulcata and Physcia sp. 
Relevef: 946 Ling Ness, Nesting, Mainland, 
2m Slope: 5° a l t i t u d e : 5m 
Festuca rubra 1 Camptothecium lutescens 1 
Poa subcaerulea 1 Ulota phyllantha 1 
Thymus drucei + Grimmia maritima 1 
Euphrasia sp. + Scapania g r a c i l i s 1 
Plantago lanceolata + 
P.maritima + Xanthoria.parietina + 
Galium verum + Parmelia sulc a ta 1 
Anthoxanthum odoratum + Physcia sp. + 
B e l l i s perennis + 
Lotus c o r n i c u l a t u s + 
Gentianella (Bxmpestris + 
Ranunculus acTis + 
Carex n i g r a + 
Holcus lanatus + 
Prunella v u l g a r i s + 
The pioneer communities of a c i d i c , dry, sandy s o i l s are assigned by 
Westhoff and Den Held (1969) t o the Koelerio-Corgineghoretea K l i k a apud 
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K i l k a and Novak 41. Of the character species they give, Cladonia pyxidata, 
Pe I t i g e r a sp, Rhacomitrium canescens, Galium verum and Festuca ovina are 
found i n t h i s community. Only, two others i n t h e i r l i s t s (Carex arenaria 
and P o l y t r i c h um p i l i f e r u m ) are recorded at a l l i n Shetland. 
This Shetland community i s species r i c h , p a r t i c u l a r l y i n lichens and 
bryophytes, and open, and thus f i t s i n t o the Festuco-.Sedetalia Tx.51. 
================= 
Jasione montana and A i r a praecox, both Order character species are common, 
wh i l e Sedum acre, although not included i n any l i s t s here, does occur i n 
s i m i l a r h a b i t a t s i n Nesting, Mainland. 
Ivimey-Cook and Proctor (1966) describe a community of limestone pavement 
and rocky crevices which i s dominated by annuals and bryophytes such as 
Camptothecium spp.and Tortelte tortuosa. This they place i n the Koelerion 
SO.escentis ( Galio^Koelerion (R.Tx37) Den Held & ffesthoff 1969). 
Although the Shetland community i s not ex a c t l y the same as their§, ' 
p a r t i c u l a r l y i n h a b i t a t , and being found on deeper s o i l s , i t does share 
the high species number, the prevalence of therophytes such a Linum catharticum 
and Euphrasia spp., and the abundance of lichens genera cladonia and P e l t i g e r a . 
Westhoff and Den Held's a l l i a n c e character spcies include only s i x t h a t 
are found i n Shetland; of these, f i v e - Festuca rubra, A n t h y l l i s v u l n e r i a , 
Galium verum, Jasione montana and Cladonia rangiformis are recorded i n t h i s 
communi t y . 
From I r e l a n d Braun-Blanquet and Tuxen (1952) describe the association 
Antennarietum_hibec"nicae from which Shimwell (1968) removes t h e i r sub-
as s o c i a t i o n w i t h Sesaieria caerulea. and then d i f f e r e n t i a t e s by the presence . 
of A n t a i n a r i a d i o i c a and Polygala oxyptera. (By many taxonomists t h i s 
i s included under Polyga1avulgaris) The German authors placed t h i s 
a s s o c i a t i o n i n the Order Festuco-Sedetalia w i t h i n the Festuco-Brometea. 
Shimwell's d e s c r i p t i o n of the A s s o c i a t i o n from B r i t a i n has many 
s i m i l a r i t i e s w i t h the Shetland data. L i iLum cathartlcum•. has constancy V 
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i n both, w h i l e Plantago maritima, B e l l i s perennis, Carex f l a c c a , Succisa 
p r a t e n s i s , Prunella v u l g a r i s , Festuca rubra. Thymus dru c e i , A c h l i l e a 
m i l l e f o K u m Vi o l a .r i v i n i a n a and Cladonia spp.are equally conmon. 
Of the a l l i a n c e and order character species he gives only one, A n t h y l l i s 
v u l n e r a r i a appears i n t h i s community (but only one other, Gentianella 
amarella i s recorded i n Shetland.) Antennaria d i o i c a i s found throughout 
i n Shetland but i s more common on heaths. 
The constancy o f Silene a c a u l i s i n t h i s community i s s l i g h t l y anomalous. 
Throughout Shetland, t h i s p l a n t i s found down to sea-level i n exposed 
h a b i t a t s although i t i s confined t o mountains i n mainland B r i t a i n . 
Thus t h i s v egetation seems t o be of a nodum confinec! to Shetland, 
although f u r t h e r i n v e s t i g a t i o n may prove i t s presence i n Orkney or the 
Hebrides where Silene a c a u l i s also descends to low l e v e l s . 
I t seems to be most c l o s e l y r e l a t e d to the Antennarietum_hibern_i^ae 
Br.-Bl.& Tx., but f u r t h e r i n f o r m a t i o n must be c o l l e c t e d before i t can 
be more than t e n t a t i v e l y assigned there. 
5.4.2.5.Flushed Grassland Releves 252-558 
Three separate types of flushes have been d i s t i n g u i s h e d w i t h i n t h i s 
community, although the low number o f records f o r each means tha t only 
tenuously can t h e i r a f f i n i t i e s be given. 
A l l . three are found on g e n t l y s l o p i n g ground, a t low a l t i t u d e s 
(5m-18m). The whole group i s extremely species-rich (average 28 per 
r e l e v e ) , probably due .to the enriched nature of the s o i l s due t o f l u s h i n g 
w i t h water or from the base rocks. 
Ranunculus flammula, Plantago maritima, Leontodon autumnalis, Carex 
n i g r a , C.flacca, Juncus k o c h i i and M o l i n i a caerulea are constant t o the 
community, although none are i n class V. Bryophyte cover and abundance 
are high, e s p e c i a l l y Acrocladium cuspidatum, Dre.panocladus revoJ-veng, 
Bryum p a l l e h s and P e l l i a spp. 
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5.4.2.5.I.Limestone flushes Releves 252-241 
Of the seven releves forming t h i s group, s i x were recorded from s i t e s 
on limestone, where very wet cond i t i o n s p r e v a i l e d ; e i t h e r i n almost-standing 
water or where f l o w was v i s i b l e . The seventh ( C a t f i r t h , r e l e v e 252) was 
a t the base cif a grassy bank and, although only damp a t the time of 
reco r d i n g , does seem t o have close f l o r i s t i c a f f i n i t i e s w i t h both t h i s 
group and 5.4.2.4. I t has, t h e r e f o r e , been placed "on the border" 
between the two. 
Herb cover i s q u i t e low, i n s p i t e of the high number of species present, 
and i n most places i s exceeded by bryophyte cover. The vegetation thus 
appea is as a mosaic of mosses and l i v e r w o r t s , such as Cratoneuron f i l i c i n u m , 
Ccomautatum,. Acrocladium cuspidatum, Drepanocladus revolvens and P h i l o n o t i s 
foritana, w i t h spikes o f the higher plants forming an open sward upon t h a t . 
This group i s d i f f e r e n t i a t e d from the r e s t of group 5,4.2.5. vegetation 
by Cratoneuron f i l i c i u m , which also has high cover values. Other species 
which seem t o have t h e i r grassland optimum w i t h i n t h i s group are Carex 
lepidocarpa, Caltha p a l u s t r i s , P h i l o n o t i s fontana and Riccardia pinguis. 
S o i l s are waterlogged and dark clays, w i t h , sometimes, a f i n e g r a v e l l y 
appearance. 
Because of the influences of surrounding vegetation, the phytosociological 
r e l a t i o n s h i p s o f t h i s community are not immediately c l e a r . 
Species o f the Ca r i c i o n davallianae K l i k a 34 are common, e s p e c i a l l y 
Carex lepidocarpa, Bryum pseudo t r i q u e t r u m and Pell i a . . nessiana, and 
Parvocaricetea character species such as Riccardia pinguis and Epilobium 
palu3tre. are present. 
But the i n f l u e n c e o f the base-rich water t a b l e gives an o v e r r i d i n g 
i n f l u e n c e o f species representative of the Montio;£ardaminetea, and i n i t 
t o the a l l i a n c e Cratgneurion Koch 28 t h a t these limestone flushes have been 
a l l o c a t e d . Cratoneuron f i l i c i . n u m i s constant i n the Shetland communities 
and C.commutatum i s common. 
The community described, on Skye, ( B i r k s 1973) as a Cratgneuron 
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comrautatum-Saxifragaaizoid^ liodum McV.& R 1962, i s s i m i l a r , but the 
Shetland records lack Saxifrage aixoides. The species d i v e r s i t y i s 
greate r i n Shetland, (mean 25spp.per releve, as opposed to 19 on Skye), 
but i n both places Festuca rubra, Pinguicula v u l g a r i s , Bryum pseudo -
t r i q u e t r u m , Cratoneuron commutatum, Ctenidium moliuscum, Drepanocladus 
revolvens and Ricqardia pinguis are common. 
Ivimey-Cook and Proctor (1966) describe calcareous spring communities 
from the Burfen, which Jones (1973) equates w i t h her ' t y p i c a l ' 
subvariant o f the Cratoneuron f i l i c i n u m v a r i a n t of the Cardaminetosum 
p r a t e n s i s i n a new ass o c i a t i o n found i n Teesdale - the Cratoneurietum -
commutati. 
This has a high species number and shares w i t h the Shetland communities 
the presence o f bryophytes such as Acrocladium cuspidatum, Brachythecium 
r i v u l a r e , and Fissidens adianthoides, as w e l l as Ranunculus flammula. 
Due t o the s c a r c i t y of s u i t a b l e limestone outcrops i n Shetland, and 
thus only 7 a v a i l a b l e releves, t h i s community i s only t e n t a t i v e l y assigned 
to the Teesdale sub-variant. 
[5.4.2.5.2.Species-rich flushes Releves 217-830 
This group of sp e c i e s - r i c h releves (average 36 per releve) represents 
a more herbaceous vegetation type than the l a t t e r , although the bryophyte 
content remains high. 
The s o i l s , which are r i c h brown-black mineral s o i l s , are generally 
damp t o wet, and pH range 5.4.7.4 (mean 5.9). 
o 
These were a l l recorded from hollows or drainage channels, slope 10- , 
through meadows and f i e l d s , and i n t h e i r species content r e f l e c t the 
vegetation surrounding them. 
T r i f o l i u m repens, Ranunculus a c r i s , Cerastium holosteoides, Anthox -
anthum odoratum and B e l l i s perennis are of constancy V while Ranunculus 
flammula, Cirsium vulgare, Cardamine pratensis and Rhtidiadelphus squarrosus 
are i n 5 o f the 6 releves. 
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Tvo releveis, 489 and 830, do not f a l l c l e a r l y i n t o e i t h e r t h i s group 
or i n t o 5.4.2.5.3, the species-poor flushes. They are c l e a r l y not 
species-poor, but cont a i n only i s o l a t e d i n d i v i d u a l s o f c e r t a i n species, 
e.g.Angelica s y l v e s t r i s , P o t e n t i l l a p a l u s t r i s , and I r i s pseudacorus i n 489 
at Gluss, and Narthecium ossifragum and Carex hostiana i n 830 at Sandness. 
Such anomalous spcies as these i n a grazed grassland context made the 
a f f i n i t i e s o f these releves unclear. However, i n view o f the oveirall 
f l b r i s t i c s i m i l a r i t y i n the presence o f the species of constancy V t o 
5.4.2.5.2.,, i t was decided t o omit these from the species-poor grouping. 
These f l u s h communities have been placed i n the Caricion curto-nigrae 
= s s s s s s s s e s s s s = = s s s = B 
Koch 26 em Nordh.36 due t o t h e i r richness of species and the presence of 
numerous sedges such as Carex n i g r a , C . p u l i c a r i s , C.dioica. C.pan'icea, 
C.flacca and C.echinata. Ranunculus flammula, Viola pa l u s t r i s and 
Epilobium p a l u s t r e a r e given by Westhoff and Den Held (1969) as a l l i a n c e 
character species, and a l l are common i n the Shetland communities. Other 
Parvocarioetea species, such as CAltha p a u s t r l s . Equisetum palustre and 
Cardamine pratensis are common. 
Jones (1973) has described an o<. -nodal group w i t h Carex nig r a and 
C. p u l i c a r i s i n Teesdale. The Shetland community here seems t o have strong 
a f f i n i t i e s , p a r t i c u l a r l y i n the high sedge cover and the occasional 
presence o f species such as Nardus s t r i c t a , Eriophorum a n g u s t i f o l i u m and 
Juncus ef f u s u a . 
This Jones places i n a subassociation caricetosum p u l i c a r i s o f a new 
as s o c i a t i o n , the y i o l o ; E g i l o b i e t u m _ p a l u s t r i s , whose character species are 
Vio l a p a l u s t r i s , Carex ec h i n a t a , Epilobium p a l u s t r e and Juncus k o c h i i . 
On t h i s basis the Shetland s p e c i e s - r i c h , flushed grassland community i s 
placed i n the above association.With f u r t h e r i n f o r m a t i o n , i t may be 
possible t o d i s t i n g u i s h the bryophyte v a r i a n t found i n Teesdale, where 
Rlccardiia p i n g u i s , Fissidens adianthoides and Ranunculus flammula grow 
together. 
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This group could be defined as the t y p i c a l form of flushed vegetation 
i n grazed grassland i n S.Shetland. Although only recorded from C a t f i r t h , 
Gluss, Sandness and White Ness on Mainland, such channels were seen i n areas 
of South Mainland and on Bressay, where s u i t a b l e grassland h a b i t a t s 
occurred. 
5.4.2.5.3.Species-poor flushes Releves 989-558 
This name "species-poor" given to t h i s group i s only i n r e l a t i o n t o 
the other flushed vegetation groups. The mean number o f species per 
r e l e v e o f 22 i s higher than many o f the grassland groups.' 
Found on g r i t t y , dark shallow s o i l s or shallow peat the average pH 
i s 5.9, (range 5.2.6.4) and these flushes are found merging w i t h swards 
of a c i d i c grassland (see 5.4.2.7) and lack many species c h a r a c t e r i s t i c 
of t h p K o i i n i P - A r r h e n a t h e r e t e a . 
Plantago maritima, LeontodQn autumnalis, Juncus k o c h i i . Parnassia 
p a l u s t r i s , Pinguicula v u l g a r i s , Moliniacaerulea, Carex P u l i c a r i s . 
C.panicea, Drepanocladus rewolvens, and S e l a g i n e l l a selagiao.ides are 
constant, and, along w i t h Ranunculus f lanmula, tend to form the major 
p a r t o f the community. These flushes are sedge-rich, open areas, on 
more or less l e v e l t o g e n t l y s l o p i n g ground, w i t h bare, g r a v e l l y patches 
and high bryophyte cover, e s p e c i a l l y of Drepanecladus revolvens and 
Campylium s t e l l a t u m cushions. I n Sandness, releve 832, the only 'grassland' 
record of Schoenus n i g r i c a n s i s seen. 
This group i s obviously c l o s e l y r e l a t e d t o the heath flushes (see 
Heath Group 5.8.2.6.,Table 5,8) i n the presence of Carex spp. Molini?, 
Schoenus and Pinguicula v u l g a r i s , and t o the previous community. I t s 
d i s t r i b u t i m i n S.Shetland seems to be l i m i t e d to higher land, (range 
recorded 20m-85m), where heath and grassland boundary i s present. Since 
the shallow s o i l on which i t occurs does not o f t e n support grassland, t h i s 
group i s uncommon. 
These three r e l e v i s , appear to be the grassland fbrm o f . t h e Carex 
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P2n£®2z9?!!fPZiiy5_S^2ii2iy? Association.McV.& R.1962. The constancy of 
C.panicea .Pinguicula v u l g a r i s . S e l a g i n e l l a selaginoides and Campylium 
s t e l l a t u m i s common t o both these Shetland l i s t s and those from Skye 
( B i r k s 1973), while other T o f i e l d i e t a l i a species common are Carex d i o i c a , 
C.pulicaris,Drepanocladus revolvens. Such vegetation was placed by 
Jones (1973) i n the P i n g u i p j J l ^ ^ and i t i s to t h i s association 
t h a t the present vegetation i s assigned. 
5.4.2.6.Nardus grassland Releves 990-675 
Much of the grassland of S.Shetland f a l l s i n t o t h i s vegetation group, 
where the average s o i l pH was 5.7, and s o i l s were e i t h e r moderately 
humified peats or l i g h t , brown, shallow mineral s o i l s . 
The grassland i s grazed h e a v i l y by sheep and r a b b i t s . I t i s uneven, 
and has not been subjected to improvement by the a d d i t i o n of f e r t i l i z e r s 
by farmers. 
I t i s characterised by the constant and dominant grasses Nardus s t r i c t a , 
Anthoxanthum od.Qratum and Holous lanatus, although nowhere does any have 
extensive cover higher than 40%. Juncus squarrosus i s a f u r t h e r important 
component of the herb l a y e r , while scattered plants of P o t e n t i l l a erecta 
are almost always present. The grassland i s q u i t e r i c h i n species (ave. 
26 per r e l e v e ) , a great deal of these being mosses such as Dicranum 
b o n j e a n i i , Hylocomium splendens, Rhytidiadelp.hTis squarrosus and the 
ubiquitous liverwort,Loptocolea cuspfidata. 
Two groups have been recognised w i t h i n these a c i d i c grasslands: 
5.4.2.6.1. Sphagnum r i c h 
5.4.2.6.2. t y p i c a l . 
5.4.2.6.1.Sphagnum-rich Nardus grasslands Releves 990-233 
The 14 releves brought together here are d i f f e r e n t i a t e d from a l l 
other grassland groups by the presence of Carex b i n e r v i s , Diplophyllum 
albicans, Rhytidiadelphus loreus and Sphagnum papillosum. These are a l l 
t y p i c a l l y heath species. I t i s believed that these releves show c l e a r l y 
the o v e r - r i d i n g tendency of a l l Shetland vegetation t o form heath or 
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blanket bog, r a t h e r than simply r e f l e c t i n g the species content of 
surrounding vegetation. 
The grasses Nardus, Anth oxanthum, Holcus, Agrostis ten»is, Festuca 
rubra, F;vivipara and.Sieglingia decumbens are commonly found, Nardus and 
Anthoxanthum having constancy V. Bryophyte cover i s generally high, 
approximately. 60%, and w i t h a wide range of species. Sphagnum recorded are 
S.papilloslum. S.capillaceum, S.plumulosums and S.rubellum, and other 
important components of the moss l a y e r apart from those mentioned e a r l i e r 
are P o l y t r i c . h ua fomnosum and Barbilophozia f l o e r k i i . 
This community i s q u i t e lush w i t h herb layer up t o 300mm i n places 
where sedges or Mo l i n i a escape grazing sheep. 
The r o o t i n g l a y e r i s always damp, supplied by f l o w i n g water. A l l 
examples recorded were found on slopes (up t o 45*^) on h i l l s i d e s where they 
would receive water from the land above. S i m i l a r l y the ground would 
be leached, making i t moderately a c i d i c (pH mean 5.2, range 4.1-5.8). 
Limestone, s c h i s t and q u a r t i z i t e bedrocks were noted, these being porous 
enough t o allow leaching and not becoming waterlogged s u f f i c i e n t l y t o 
produce t r u e blanket bog cover. 
The community i s found from 5m-70m above sea-level where the r i g h t 
h y d r o l o g i c a l and s o i l c o n d i t i o n s occur. 
While Nardus s t r i c t a and P o t e n t i l l a . erects are common throughout the 
Shetland heaths and blanket bog (see 5.6.5.7), nowhere else are they found 
w i t h such a h i g h cover of other grass spcies. 
Close t o streams Festuca rubra becomes less important w i t h i n the 
community, w h i l e Juncus squarosus, J ^ f f u s u s and Polytrichum commune a t t a i n 
l o c a l doid.nance. 
This community has been found i n many parts of B r i t a i n , and i s 
the Nardo-Juncetum_sauarrosi (Nordh 20) B i r k 194i2. 
The class character species of the Nardo^Callunietea P r e i s i n g 1949 
are represented by a r e g u l a r occurrence o f Calluna v u l g a r i s and Carex p i l u l i f e r a , 
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w h i l e o f the V l o l i o n caninae Sbh?ri.ck em.Preising 1949 a l l i a n c e species 
suggested by Jones (1973), Polygala s e r p y L l i f o l i a , Luzula m u l t i f l o r a , 
Galium s a x a t i l e and P e d i c u l a r i s s y l v a t i c a are present. 
Jones (1973) assigns.her "of-nodal group w i t h Nardus and Juncus squarrosus' 
t o t h i s a s s o c i a t i o n ; she separates i t from the Nardo-Galietum s a x a t i l i s 
P r e i s i n g 1949 on the absence from the l a t t e r of Carex n i g r a , Eriophorum 
a n g u s t i f o l i u m , Spha gnum pa pi11o sum,. S-ga pi11a ceum, Polygala S e i p y l l i f o l i a and 
Carex ec.hinata, a l l of which are found i n t h i s Shetland community. She 
describes,too, a"nodum w i t h Galium s a x a t i l e and Sphagnum papillosum" i n the 
subassociation galietosum. On the l i m i t e d records from Shetland i t i s 
not p o ssible t o d e f i n i t e l y assign the community t o t h i s l e v e l , but w i t h 
the s i m i l a r components o f Sphagnum capillaceum,Bar.bilophoad.a f l o e r k i i , 
Equisteum p a l u s t r e and Mnium homum, a p a r a l l e l between the two i s suggested. 
The community described by Bi r k s (1973) on Skye i s again s i m i l a r , but 
the Shetland form lacks many o f the mosses he f i n d s predominant e.g. 
Polytrichum aipinum and Rhaco mitoy ium lanuginosum. 
At Sullom, Birse (1973) recorded from a Nardus grassland - Juncus phase, 
w i t h i n the Junco;sguarrosi£'£estucetum_tenui^ (Birse & Robertson 1976) 
f o r which he gives Polytrichum commune, Plagiothecium undulatua, Mnium ho mum, 
Nardus, Juncus squarrosus and Luzula m u l t i f l o r a as c h a r a c t e r i s t i c . 
As w i t h the present data, Anthoxanthum odoratum, Agrostis tenuis, 
Lophocolea cuapidatt^ Rhytidiadelphus squarrosus and Hylocomi^lm splendens 
are constant. The d i f f e r e n c e between the Nardo-?uncetum_sguarrosi (Nordh 20) 
Bilk 1942 and the as s o c i a t i o n of B i r s e & Robertson seems not t o be recorded, 
but from Birse's Shetland l i s t s i t lacks Carex b i n e r v i a and the Sphagaumspp. 
of the former. 
The Sphagnum-rich liardus grasslands are therefore assigned t o the Nardo-
Juncetum_sguarrosi (Nordh.20) Buk 1942. 
^.2.6.2. T y p i c a l Nardus grasslands Releves 210-675 
This i s a community recorded from a l l parts of the area except the 
extreme south o f Mainland and Mousa. I t was found on North Mainland, 
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Bressay and Whalsay and appears t o be the most widespread a c i d i c grassland 
through the is l a n d s although u s u a l l y not extending over large areas a t each 
s i t e . . 
I t i s characterised by high constancy of Galjum s a x a t i l e and Polytrichum 
formosum w i t h Nardus and Juncus squarrosus. These species usually, being i n 
clumps w i t h i n an open sward of Holcus and Anthoxanthum up to 80mm high. 
ex 
I t i s always h e a v i l y grzed. I n many places such as Setter (Bressy 210), 
onWBalsay (706) and Laxo (431) there was evidence o f disturbance t o the 
land, e i t h e r by c r o f t i n g or former p e a t - c u t t i n g a c t i v i t i e s . The presence 
o f Rumex acetosa may r e f l e c t t h i s . 
Other community associated species are Festuca rubra, Agrostis tenuis, 
Juncus e f f u s u s , Rhytidiadelphus squarrosus, Succisa pratensis and Agrostis 
s t o l o n i f e r a . Moss cover i s only about 25%, while the herbs from a dense 
100% cover i n most cases. 
pH range i s 4.4 -6.8 (mean 5.6) and the s o i l s are usually shallow, 
ginger-brown earths, having root remains or some minerals v i s i b l e . On 
Whalsay t h i s community grows on shallow peat. Ground water conditions 
range from dry t o damp. 
This copnunity i s not ex a c t l y s i m i l a r t o any established syntaxon. 
I t seems t o combine the c h a r a c t e r i s t i c species of the Yiolion_caninae 
(e.g.Nardus. Galium s a x a t i l e , Luzula m u l t i f l o r a , and Calluna) w i t h M o l i n i o -
Arrhentheretea species such as T r i f o l i u m repens, Holcus lanatus. Anthoxanthum 
odoratum and Festuca rubra. 
I t most c l o s e l y resembles the Agrosto-Festucetum (species poor) Ass.McV.: 
& R.1962, as found on Skye (B i r k s 1973). I n h i s community (as compared to 
the Mainland) Festuca spp. are replaced by Agrostis spp. as dominants. I n 
Shetland the replacement seems t o be by Holcus and Anthoxanthum. 
. This a s s o c i a t i o n includes p a r t s of the Nardo^Caricetum b i n e r y i s Br.-Bl. 
& Tx.50. From I r e l a n d , Braun-Blanquet and Tuxen (1952) describe t h i s 
community characterised by Nardus and Luzula m u l t i f l o r a w i t h Succisa and 
carex b i n e r v i s as d i f f e r e n t i a l s . Succisa i s not common and Carex 
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b i n e r v i s i s absent from t h i s Shetland vegetation. 
The Shetland community also has s i m i l a r i t i e s w i t h the Nardus grasslands 
described from Scotland by Birse and Robertson (1976) although Holcus 
lanatus does not appear i n t h e i r l i s t o f constants, while Deschampsia 
flexuosa i s more abundant there than i n these I s l e s . Vaccinium m y r t i l l u s , 
a constant i n t h e i r Nardus grassland, i s not found i n Shetland grassland 
a t a l l ; The d i s t r i b u t i o n of t h i s p l a n t however i s much l i m i t e d i n the 
I s l a n d s and i s found only on heaths. 
The constant presence of Polytricbum formosum appears to be unique 
t o the a s s o c i a t i o n i n Shetland. Elsewhere, Polytricaium commune i s common, 
and Birse & Robertson (1974) even erect a f a c i e s of t h e i r Nardus grasslands 
based upon i t s presence. I t seems then t h a t t h i s i s a Polytrichum Formosum. 
nodum of the species-rich AgrostoHF;estucetum. 
Three smaller groups can be recognised w i t h i n these meadows: 
5.4.2.7.1. Species-rich meadows 
5.4.2.7.2. t y p i c a l 
5.4.2.7.3. species-poor meadow community 
A l l releves of group 5.4.2.7. have been placed i n the Cynosurion c r i s t a t i 
R.Tx.37, of the A r r h e n a t h e r e t a l i a Pawlowski 28; an a l l i a n c e of grazed, 
lowland pastures having some management. 
Holcus lanatus, Festuca rubra, Cerastium holosteoides and Rumex acetosa 
are Molinio-Arrhenatheretea Tx.37 character species which occur w i t h 
constancy V i n the vegetation, w h i l e Ranunculus a c r i s and B e l l i s perennis, 
w i t h constancy IV are c h a r a c t e r i s t i c of the A r r h e n a t h e r e t a l i a . The higher 
r a i n f a l l experienced i n Shetland may account f o r the occasional presence 
o f M o l i n i e t a l i a species such as Equisetum p a l u s t r e , Deschampsia caepitosa 
and Angelica s y l v e s t r i s , i n a group otherwise t y p i c a l of d r i e r s o i l s . 
Of t h e species given by O'Sullivan (1965) as c h a r a c t e r i s i n g the 
C 2 n o s u r i o n _ c r i s t a t i i n I r e l a n d , only Cynosurus and T r i f o l i u m repens are 
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found, commonly, i n Shetland. But w i t h these are found h i s a l l i a n c e 
d i f f e r e n t i a l s Lolium perenne, A c h i l l e a m i l l i f o l i u m and Cirsium arvense, 
as w e l l as Poa spp. Thus these..Holcus-Trifolium meadows can be assigned 
to the Cynosurion. 
A l l f a l l w i t h i n the Lolio^fiyngsuretum, although the three groups 
recognised can be considered as d i f f e r e n t forms of the association. 
5.4.2.7.1.Species-rich meadows Releves 338-690 
These are the meadows, found on a l l the major rock types, except 
g r a n i t e , which are most c l o s e l y r e l a t e d f l o r i s t i c a l l y to the a c i d i c 
grasslands o f groups 5.4.2.6. They have the c h a r a c t e r i s t i c meadow species 
of A r r h e n a t h e r e t a l i a and Cynosurion, and P o t e n t i a l l a erata and Luzula 
m u l t i f l o r a are common. They have an average of 22 spp,/releve. 
They c o n s i s t of a lush carpet, up to 120mm deep of Holcus, Anthoxanthum, 
. T r i f o l i u m repens, Festuca rubra and Rumex acetosa, i n which other Gramineae 
such as Cynosurus c r i s t a t u s , A g r o s t i s tenuis and Poa subcaerulea'^are 
s c a t t e r e d . Important herbs are Vio l a spp., Succisa pratensis, Lotus 
qomiculatus and Plantago lanceolata. Moss cover i s only about 5%. 
c o n s i s t i n g mainly of Rhytidiadelphus squarrosus and Mnium spp. 
S o i l s are l i g h t , crumbly and dry, being deep and q u i t e r i c h i n minerals, 
I 
pH range i s 5.4-6.6 (mean 5.9) and the community i s found on l e v e l to 
ge n t l y .sloping ground. 
I t was recorded from the more n o r t h e r l y parts of Mainland, and Mousa; 
i n the southern h a l f of the Mainland and on Whalsay and Bressay the other 
communities of t h i s group seem more common. 
The p h y t o s o c i o l o g i c a l r e l a t i o n s h i p s of these species-rich meadows are 
not c l e a r l y defined. I n t h a t they have l i t t l e f e r t i l i z a t i o n , as f a r as 
i s known, and have correspondingly low q u a n t i t i e s of Lolium and .Cirsium 
arvense i t may appear t h a t they f a l l w i t h i n the Centaureg_CYnosujetum Br.-Bl. 
and Tx.1952. This a s s o c i a t i o n has been recorded from Skye ( B i r k s 1973) 
and i s widespread i n I r e l a n d (O'Sullivan 1965). 
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Nardo - Callunetea Parvocaricetea 
Nardetalia C a r i c e t a l i a higrae T o f i e l d i e t a i i a 
V i o l i o n caninae Ca r i c i o n Curto-nigrae C a r i c i o n ' a'vallianae 
Nardo-Juncetum squarrosi Agrosto-Festucetum Violo-Epilobietum P i n g u i c u l o -
p a l u s t r i s Caricetumdioicae 
caricetosum p u l i c a r i s 
poor Nardus grassland Spp.rich Nardus . Spp.rich flushes Spp.poor flushes 
grassland 
7.3.) (5.4.2.6.1.) (5.4.2.6.2.) (5.4.2.5.2.) (5.4.2.5.1.) 
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However the dominance and abundance of grasses - Holcus lanatus, 
Anth.oxanthum odoratum,.Festuca rubra, Cynosurus and Agrostis tenuis, 
along w i t h species i n d i c a t i v e of pasturing such as T r i f o l i u m repens 
and Rumex acetosa are much more c h a r a c t e r t i s t i c of the Lolio-C^nosuretum 
Br.-Bl.& de Leeuw 36. This assoc i a t i o n has a generally low species 
average (.20 per releve i n O'Sullivan's I r i s h pastures) due t o the 
p r o l i f e r a t i o n o f grasses and a l i m i t e d number of species able t o t o l e r a t e 
i n t e n s i v e p a s t u r i n g . These grow t o the exclusion of many of the poverty-
i n d i c a t o r s of the Centauro-C^nojr^uretum, e.g.Luzula campestris, Lotus 
ccmLculatus and Rhytidiadelphus squarrosus. 
The presence of P o t e n t i l l a erecta, Luzula m u l t i f l o r a and Leontodon 
autumnalis i n the Shetland communities i n d i c a t e s the inf l u e n c e of surround-
i n g heaths on t h i s a s s o c i a t i o n and are not seen i n the I r i s h examples 
(O'Sullivan 1965) or widely on the Continent (Williams & Varley 1967). 
Birse (1973) recorded 4 releves from the Sullom Voe area, which, 
i n s p i t e o f the absence of Lolium perenne he placed i n the Lolioji^ynosuretum. 
One, he regarded as a form t r a n s i t i o n a l to more a c i d i c grassland, while 
the other three were a l l o c a t e d t o the subassociation w i t h Luzula ca-mp^tris 
However B i r s e regarded a l l as being c l o s e l y r e l a t e d to Agrostis-Festuca acid 
grasslands. 
I t was decided then t h a t these species r i c h Holcus-Trifolium meadows 
are a Shetland form of the Lolio^Cynosuretum. 
>.4.2.7.2.Typical Meadows Releves 553-220 
This grassland community i s characterised by constant T r i f o l i u m repens, 
Festuca rubra, Plantago lanceolata, Holcus lanatus, Sagina procumbens, B e l l i s 
perennis, A g r o s t i s tenuis and Rumex acetosa and the absence of most of the 
heath species found i n the l a t t e r group. These e i g h t species form the 
major p a r t o f a carpet up t o 100mm high, and of.very dense cover, i n which 
Cerastium holosteoides, Leontodon autumnalis, Cynosurus and Lolium perenne 
appear. There were only 16 spp.per releve on average, and the only moss 
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found w i t h r e g u l a r i t y was Bjrynchium praelongum Bryophyte cover was low, 
Sagina procumbens r e p l a c i n g the "moss" layer . 
Cynosurus c r i s t a t u s and Poa subcaerulea have t h e i r grassland optima 
i n terms o f cover and abundance i n t h i s community. 
S o i l s are l i g h t , m i n e r a l l y and crumbly and the pH range i s 5.0-7.0 
(mean 5.9), g i v i n g r i s e t o the best grazing land found i n Shetland. t h i s 
community was found from sea-level t o only 23m (on Whalsay) above which 
height the heath species seem to advance and the vegetation of groups 
5.4.2.7.1. i s found. 
This community f o l l o w s most c l o s e l y the examples described by other 
authors as Ryegrass-Crested dog's t a i l pastures. Lolium perenne and 
Cynosurus c r i a t a t u s are both common i n pastures dominated by T r i f o l i u m 
repens, Holcus lanatus and Festuca rubra. The high constancy of Agrostis 
t e n u i s , and the increased presence of Poa annua and P.subcaerulea are both 
noted by O'Sullivan (1965) i n I r e l a n d . 
Streams c u t t i n g through t h i s community are flanked w i t h e s s e n t i a l l y 
the same vegetation* Caltha p a l u s t r i s , Equisetum p a l u s t r e . Primula 
v u l g a r i s and Lotus c o r n i c u l a t u s may be p a r t i c u l a r l y prominent l o c a l l y . 
Beside metalled roads a v a r i a n t of t h i s community i s found i n which 
species adapted t o trampling, grazing and disturbance assume greater 
importance. Most such roads i n Shetland are comparatively r e c e n t l y 
b u i l t , and hence the vegetation a t t h e i r edges r e f l e c t s the change. Sheep 
use the verges as tracks and r e s t i n g places. Poa annua. B e l l i s perennis. 
Plantago major, P.lanceolata and S t e l l a r i a media form a dense sward and at 
the road/vegetation border acrocarpous mosses such as Barbula f a l l a x , . 
B . r e c u r v i r o s t r a , Dichodontium pellucidum, Ceratodon purpureus and Bryum 
argenteum are found. 
[,4.2.7.3.Species-poor meadow community. Releves. 238-089 
This vegetation i s d i f f e r e n t i a t e d from the r e s t of the group by the 
absence o f Festuca rubra, Plantago lanceolata and the heath species. 
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growing i n much t a l l e r v e g e t a tion form. 
These species-poor areas are patches w i t h i n , u s u a l l y , the l a t t e r type 
of v e g e t a t i o n , where the herbs are t a l l ( e . g . I r i s up to 0.6.m) 
In a d d i t i o n to the meadow (5.4.2.7) c h a r a c t e r i s t i c s p e c i e s . Ranunculus 
a c r i s , Cerastium hpipsteoides.and Lolium perenne have high constancy. 
O v e r a l l s p e c i e s content i s low (average 14 per r e l e v e ) and these two groups 
of s p e c i e s dominate the vegetation. A l s o of s i g n i f i c a n c e are Poa annua, 
which w i t h Lolium i n d i c a t e s e x t e n s i v e grazing, B e l l i s and Rumex acetosa. 
The low, grazed t y p i c a l sward has patches of I r i s pseudacorus, Juncus 
e f f u s u s , J.conglomeratus, C i r s i u m vulgare and Senecio aquaticus, and i t i s 
i n and around such clumps that t h i s community i s found. -
As i n the l a t t e r community, s o i l s a r e r i c h , brown and crumbly, w i t h 
mean pH 5,8. 
Both the t y p i c a l and species-poor areas of g r a s s l a n d are found throughout 
Southern Mainland. The t y p i c a l form was a l s o recorded on Whalsay, Bressay, 
Mousa and I s b i s t e r Holm. TBi« species-poor community appears to be r e s t r i c t e d 
to the a r e a s of i n t e n s i v e g r a z i n g such as Kergord, Tingwall V a l l e y and Noss 
(near Spiggie, S.Mainland), where high manuring r a t e may encourage i t s growth. 
O ' S u l l i v a n (1965) d e s c r i b e s a Juncus e f f u s u s s u b a s s o c i a t l o n w i t h i n the 
Lolio-Cynosuretum i n which many s p e c i e s found o p t i m a l l y i n the M o l i n i e t a l i a 
SSSSSSBSSSBB 
occur. The Shetland species-poor community appears s i m i l a r to t h i s . 
Juncus conglomeratus, J . e f f u s u s . I r i s pseudacorusn Alopecurus g e n i c u l a t u s , 
S t e l l a r i a a l s i n e , Montia fontana and Carex n i g r a a l l occur i n t h i s vegetation, 
forming d i s t i n c t patches w i t h i n t y p i c a l L o l l o ^ j n o s u r e t u m , and w i t h which 
very few o t h e r s p e c i e s can grow. 
5.4.3.Comparison w i t h the Northern I s l e s 
E s s e n t i a l l y the same groups of g r a s s l a n d vegetation e x i s t throughout 
the Shetland I s l e s and t h i s i s endorsed by comparison of the two s e t s of 
data a v a i l a b l e . 
Maritime g r a s s l a n d s l y i n g w i t h i n the G l a i i c o - P u c c i n e l l i e t a l i a a r e common, 
SS3SSSSSSSSSSSSSSSSSSSSS 
- 148 -
dominated by F e s t u c a rubra, Armerla a a r i t i m a and Plantago n a r i t i m a and 
g e n e r a l l y p l a c e d i n the A.rmerion_maritimae. Lewis (1976) p l a c e s her 
Plantago maritima - Carex n i g r a group i n the S i l e n i o n _ m a r i t i n a e , i n t i m a t i n g 
t h a t a new a s s o c i a t i o n of Shetland maritime g r a s s l a n d s may be recognised. 
This would p a r a l l e l the work by Malloch (1971) i n Cornwall. However, i t 
i s f e l t t h a t Southern Shetland data, r i c h i n c h a r a c t e r s p e c i e s must remain 
i n the Armerion, and t h a t not u n t i l a survey of maritime grasslands over 
the whole of B r i t a i n has been made, can the communities of these extremes 
be l i n k e d . 
The other d i f f e r e n c e between Northern and Southern I s l e s data i s the 
d e s c r i p t i o n f o r the Northern area of a number of reseeded pastures which 
have been reclaimed from bog or heath. Because of the con-ient of the 
seed mixture used these p a s t u r e s f a l l i n t o the Lolig^Cjnosuretum and may be 
p a r t i c u l a r l y r i c h i n Juncus e f f u s u s . 
The base r i c h Featuca g r a s s l a n d (5.4.2.1.), the Linum catharicum-Silene 
a c a u l i s g r a s s l a n d s (5.4.2.4.) and the flushed limestone g r a s s l a n d s (5.4.2.5.1.) 
were not sampled i n the Northern I s l e s . 
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5.5.WET MEADOWS Table 5.5 
5.5.1.Introduction 
The communities d e s c r i b e d under t h i s v egetation type are those i n 
which C a l t h a p a l u s t r i s and sedges play an important p a r t , or i n which 
the water t a b l e i s l e s s than 100mm below the ground s u r f a c e . 
Due to the temporary nature of some wetting, e.g.during f l o o d s , or 
waterlogging, i t was not always easy to recognise t h i s vegetation i n the 
f i e l d , and there a r e some overlaps w i t h r e l e v e s of the g r a s s l a n d type. 
"Marsh" and "mire" are used ysnonymously to in c l u d e waterlogged 
ground on c l a y or s i l t , w h i l e " f e n " i n d i c a t e s waterlogging due to topo-
g e n i c f a c t o r s on peat. 
Most of the Shetland wet meadows f a l l i n t o the M o l i n i e t a l i a although 
t h e i r d e f i n i t i o n i s not always e x a c t l y t r u e to type. T h i s i s p a r t i c u l a r l y 
t r u e of the P o t e n t i l l a p a l u s t r i s - dominated areas i n group 5.5.2.3. 
Those r e l e v e s c o l l e c t e d from the edges of lochs are r e f e r r e d to the 
P&rSB5?ii®i®2 w h i l e two more-enriched types f a l l i n t o the P a r v o c a r i c e t e a . 
One group on a c i d i c ground has been t e n t a t i v e l y placed i n the ]^iQliOD 
caninae. 
A summary of the syntaxa found i s given i n Figuire 5.5. 
Reed swamps are Oncommon i n Shetland(Johnston 1974), and ext e n s i v e 
mesotrophic wetlands seem to be l i m i t e d ot the Spiggie-Brow complex, 
CulswicH and H i l l w e l l i n the Southern I s l e s , and Lund on Unst. 
C a l t h a p a l u s t r i s i s very common i n Shetland, forming e x t e n s i v e 
golden c a r p e t s i n June and J u l y , and being accompanied by dense purple-
s p i k e s of D a c t y l o r c h i s maculata stp.Purpurella. These s i t e s tend to be 
i n the wetter p a r t s of c r o f t land or beside d i t c h e s and streams. F l a g 
forms dense patches, i n the l a t t e r h a b i t a t p a r t i c u l a r l y , where drainage 
i s f r e e r . 
5.5.2.Vegetation groups 
5.5.2.1.Waterside Community Releves 714-093 
This i s a community found a t the edge of lo c h s and open waters i n 
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marshes where the pH i s n e u t r a l , or only m i l d l y a c i d i c . (Average pH of 
the 8 r e l e v e s grouped here i s 7.1, and the range 4.8 - 8.7). 
The p l a n t s a r e not growing i n standing water, but a t a stage i n the 
hy d r o s e r a l development where mud and s i l t give a s t a b l e s u b s t r a t e with 
a c o n s t a n t l y high water t a b l e . 
I t i s not p a r t i c u l a r l y w e l l - d e f i n e d f l o r i s t i c a l l y , because of the 
ove r l a p between stages of s u c c e s s i o n . Open water s p e c i e s , such as L i t t -
o r e l l a u n i f l o r a , G l y c e r i a f l u i t a n s and E l e o c h a r i s m u l t i f l o r a are present 
a l o n g s i d e A g r o s t i s s t o l o n i f e r a , Juncus a r t i c u l a t u s , and Ranunculus flammula. 
The l a t t e r t h r e e i n d i c a t e more waterlogged s o i l c o n d i t i o n s . 
G e n e r a l l y , the edge of a l o c h has t h i s community c h a r a c t e r i s e d by 
A g r o s t i s s t o l o n i f e r a , Hydrocotyle v u l g a r i s and Carex n i g r a , w i t h e i t h e r 
Juncus k o c h i i o r Juncus a r t i c u l a t u s , depending, i t seems, on the degree 
of s t a b i l i t y of s u b s t r a t e . Juncus k o c h i i . i n Shetland, i s an e a r l y 
c o l o n i s t of open water. Senecip a q u a t i c u s , Bamirroulus flammula and Mentha 
a q u a t i c a a r e found i n the d r i e r p a r t s , f u r t h e r from the water's edge. I t 
i s p o s s i b l e t h a t , on more evidence, two d i s t i n c t communities could be 
i d e n t i f i e d , but on the r e l e v e s grouped here such a d i v i s i o n can only be 
t e n t a t i v e . 
Bryophyte cover i n c r e a s e s w i t h d i s t a n c e from the open water. Acrocladium 
cuspidatum being common, and forming an open car p e t i n p l a c e s . 
This community i s d i f f e r e n t i a t e d f l o r i s t i c a l l y from other wet meadow 
groups mainly on ne g a t i v e c h a r a c t e r i s t i c s - the absences of Anthoxanthum 
odoratum (p r e s e n t i n a l l but t h i s and group 5.5.2.2.). Hoicus l a n a t u s and 
Leontodon autumnalis. 
The r e l e v e s 793 and 090 were c o l l e c t e d from oppbsite ends of the Loch 
of S p i g g i e , Mainland. Here, s u b s t r a t e was a f i n e g r a v e l , and w h i l e t h i s 
i s r e f l e c t e d i n the presence of p o s s i b l y , P o t e n t i l l a a n s e r i n a and S t e l l a r i a 
media, the c h a r a c t e r i s t i c s p e c i e s of s u c c e s s i o n and water-logged s o i l s 
remain. These two r e l e v e s a l s o c o n t a i n o c c a s i o n a l occurrences of Spergula 
a r v e n s i s , Equisetum a r v e n s i s and M a t r i c a r i a m a t r i c a r i o i d e s from nearby 
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a r a b l e land. They are placed i n t h i s group, however, because of t h e i r 
s i m i l a r i t y w i t h these w a t e r s i d e r e l e v e s . 
The community was recorded from Mainland and Whalsay. I n a c i d i c 
c o n d i t i o n s i t appears to be replaced by a Sphagnum-rich, blanket bog 
antecedant, whereas round c a l c a r e o u s or limestone pools a denser, more 
s p e c i e s - r i c h vegetation i s found. 
With an average of only 13 s p e c i e s per r e l e v e i t i s d i f f i c u l t to 
p l a c e t h i s community d e f i n i t i v e l y w i t h i n the c l a s s e s of hydroseral 
development. 
C h a r a c t e r s p e c i e s of the Molinio-Arrhenatheretea are not w e l l 
w e l l represented, although most are present i n the vegetation. However, 
C a l t i o n _ s p e c i e s doplay a more important r o l e e.g Catt-ka ' p a l u s t r i s and 
Senecio a q u a t i c u s . Myosotis s c o r p i d i o i d e s , given by 0 ' S u l l i v a n (1965) 
as a European c h a r a c t e r s p e c i e s f o r t h i s a l l i a n c e i s only i n f r e q u e n t l y 
recorded i n Shetland. Myosotis secunda, M.caespitosa and i n d i v i d u a l s 
not i d e n t i f i a b l e to the s p e c i e s l e v e l were common i n these waterside areas. 
I t would seem, then, t h a t the community f a l l s i n t o the C a l t h i o n 
======== 
p a l u s t r i s Tx.37,em 1951, and t h a t i t i s a g r a s s l a n d vegetation type where 
the high water t a b l e i s maintained by proximity to lochs e t c . , from which 
some n u t r i e n t enrichment may a l s o be obtained. 
These r e l e v e s seem to be r e l a t e d to the I r i s h Senecioni-Juncetum 
a c u j i f l o i i Br.-Bl.& Tx.l952 d e s c r i b e d by O ' S u l l i v a n (1955). Both are 
found on s o i l s where drainage i s impeded and have s p e c i e s c h a r a c t e r i s t i c 
of t h i s i n Ranunculus flammula, A g r o s t i s s t o n o n i f e r a and Galium p a l u s t r e . 
The Shetland community l a c k s some of the rush and grass s p e c i e s 
found i n Shetland, v i z : Juncus a c u t i f l o r u s , J . e f f u s u s , Poa t r i v i a l i s , Bromus 
racemosus and Holcus l a n a t u s , which seems to i n d i c a t e that the former i s 
i n f l u e n c e d by the 'open water' e f f e c t s , and l e s s by grass.land surrounding. 
Both O ' S u l l i v a n (1965) and Braun-Blanquet and Tuxen (1952) have A n g e l i j a 
s y l v e s t r i s , F i l i p e n d u l a ulmaria and I r i s pseudacorus i n t h e i r examples of 
a s s o c i a t i o n . I n Shetland these s p e c i e s are confied to d r i e r , o r more 
ae r a t e d s o i l s . 
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I t i s p o s s i b l e t h a t , w i t h more information, some of the s u b a s s o c i a t i o n s 
and v a r i a n t s d i s t i n g u i s h e d by O ' S u l l i v a n could be recognised here. His 
s u b a s s o c i a t i o n w i t h Ranunculus flammula, w i t h constant Hydropsyle v u l g a r i s 
Juncus a r t i c u l o t u s and Mentha aq u a t i c a , i s s i m i l a r f l o r i s t i c a l l y to the 
l a s t 5 r e l e v e s i n the Shetland Table (Table 5.5). 
I n c o n c l u s i o n then, these S.Shetland waterside communities seem to 
rep r e s e n t a p a r t of the C a l t h i o n ^ g a l u s t r i s which, due to severe waterlogging 
i s not f u l l y able to develop i n t o the c h a r a c t e r i s t i c g r a ssland sward. 
5.5.2.2.Carex r o s t r a t a - Menyanthes community Releve's 778-777 
T h i s i s a very d i s t i n c t i v e , species-poor community found a t the 
edge of open water, e i t h e r near l o c h s , or pools w i t h i n marsh or fen. 
T h i s emergent v e g e t a t i o n i s very open, u s u a l l y c o n s i s t i n g of sp i k e s of 
Carex r o s t r a t a , E l e o c h a r i s m u l t i c a u l i s or Juncus. a r t i c u l a t u s intermingled 
w i t h Menyanthes and Potamogeton p o l y g o n i f o l i u s . Other flowering s p e c i e s 
o c c a s i o n a l l y found were Myosotis c a e s p i t o s a . Mi. m.ulus guttatus and Galium 
p a l u s t r e , w h i l e moss cover was v i r t u a l l y n i l . (Only a t one s i t e was a 
bryophytie, Sphagium subsecundum var.inundatum, recorded.) 
These p l a n t s grow up to Im t a l l i n standing water, the high water 
l e v e l being present throughout the year, and having a mean pH 6.7 (range 
5.2-6.8). 
T h i s v e g e t a t i o n was only recorded from Spiggie-Brow fen complex and 
near the Loch of Flatpunds i n Walls. Most open s t r e t c h e s of water i n 
Shetland are extremely a c i d i c and n u t r i e n t poor ( B r i t t o n 1974) so tha t the 
r i g h t h a b i t a t for. the community would seem to be l i m i t e d . 
Opon water and pioneer communities are g e n e r a l l y r e f e r r e d to the 
C l a s s Ph^agmigtetea, and those of more or l e s s stagnant water t o the 
M a g n o c a r i c i d n e l a t a e W.Koch 1926 ( B i r k s 1973). 
The Shetland communi-fy appears very s i m i l a r to that of the C a r e x ^ r o s t r a t a 
M§DySD*l}f5-i£if2li!!l2 A s s o c i a t i o n described on Skye. These nominal s p e c i e s 
a r e c o n s t a n t w h i l e Equisetum f l u v i a t i l e and Ranunculus flammula are the only 
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o t h e r s p e c i e s being a t a l l common. I n Shetland both E l e o c h a r i s p a l u s t r i s 
and E . m u l t i c a u l i s occur, although only the former i s recorded i n Skye. The 
l o c h a t Flatpunds has one of the few I s l a n d s ' records of Nymphaea alba ; 
B i r k s i n c l u d e s t h i s s p e c i e s i n h i s l i s t s , but a t Flatpunds i t grew f u r t h e r 
i n t o open water than i n d i c a t e d on Skye. 
Spence (1964) d e s c r i b e s a CarexjK«J:ra_t_a_-jien^^ S o c i a t i o n 
of s h a l l o w e r water (mean l e v e l about 190 mm) which i s c l e a r l y r e l a t e d to t h i s 
a s s o c i a t i o n . 
5 . 5 . 2 . 3 . P o t e n t i l l a p a l u s t r i s communities Releves 774-842 
Although P o t e n t i l l a p a l u s t r i s does occur i n other wet meadow vegetation, 
i t has i t s . optimal development i n the mesotrophic meadows and marshes as 
seen i n the Spiggie-Brow complex. Almost a l l the r e l e v e s i n t h i s groups 
were recorded t h e r e . The Lochs of Spiggie and Brow, l y i n g along a f a u l t 
i n granite provide some of the most extensA ve and best developed mestotrophic 
marsh i n Shetland. The h a b i t a t i s r a r e i n the i s l a n d , one other major 
example being found a t Culswick. 
The scope of t h i s community embraces a heterogenous c o l l e c t i o n of 
r e l e v e s from which any d i v i s i o n s cannot be more than t e n t a t i v e l y drawn. 
A l l a r e c h a r a c t e r i s e d by a high cover and constancy of P o t e n t i l l a 
p a l u s t r i s , w i t h Equisetum f l u v i a t i l e , A g r o s t i s s t o l p n f e r a and Holcus 
l a n a t u s . These a r e accompanied by Carex n i g r a , Rhinanthus minor agg., 
Rumex acetosa, Hydrocotyle v u l g a r i s , and Leontodon autumnalls, which have 
constancy IV. 
The v e g e t a t i o n i s q u i t e t a l l , Im where A n g e l i c a . I r i s o r the ungrazed 
g r a s s e s a r e l u x u r i a n t . S o i l s a r e r i c h , dark muds with mean pH 6.0 (range 
4.6 to 7.2). 
Two groups can be d i s t i n g u i s h e d on s p e c i e s d i v e r s i t y and the s o i l 
m oisture. 
,5.2.3.1.This appears to be a community of very wet or p e r i o d i c a l l y wet p a r t s of the 
marsh, c h a r a c t e r i s e d by Acrocladium cuspidatum, Rhinanthus minor agg., 
F e s t u c a rubra and Juncus a r t i c i u l a t u s . I t often i s found i n hollows or 
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channels through the marsh. 
Herb cover i s 100%, and veg e t a t i o n i s t a l l , being ungrazed. Moss 
cover, up to 50% i n p l a c e s i s dominated by Acrocladium s p e c i e s . 
Within the bounds of t h i s group, a f u r t h e r d i v i s i o n may be made. 
At a number of s i t e s Menyanthes t r i f o l i a t a , Acrocladium c o r d i f o l i u m and 
Equisetum f l u v i a t i l e dominate the vegetation. These seem to be the 
wet t e r a r e a s , while these species, a r e absent from r e l a t i v e l y d r i e r p a r t s . 
The f i r s t group, 5.5.2.3.1.1., o c c a s i o n a l l y contains s p e c i e s of open, 
water pioneer h y d r o s e r a l s u c c e s s i o n such as E l e o c h a r i s m u l t i c a u l i s . 
Mimulus g u t t a t u s and Polygonum amphibium, while the second group, 5.5.2.3.]^., 
has a h i g h e r bryophyte cover and d i v e r s i t y , as w e l l as the i n c r e a s e d 
presence of 'wet meadow' p l a n t s , e.g.Senecio aquaticus and C a l t h a p a l u s t r i s . 
Both, these groups of veg e t a t i o n have a g r e a t e r s p e c i e s average than 
5.5.2.3.2.(20 per releve'mean, as opposed to 1 1 ) . 
c 
.5.2.3.2.A sp e c i e s - p o o r group c h a r a c t e r i s e d by the absence of the Acroladium 
cuspidatum s p e c i e s group mentioned above. The r e l e v e s were c o l l e c t e d 
from s i t e s v e r y near to the open water, but growing on s t a b l e damp s o i l 
as opposed to rooty mud or p l a n t mat. They d i f f e r from the wet meadows 
of 5.5.2.3.1. by the s p e c i e s p a u c i t y and l a c k of grazing, and hence, 
n a t u r a l enrichment. Only four r e l e v e s were c o l l e c t e d , making i t extremely 
d i f f i c u l t to a s s i g n t h i s community w i t h any confidence. 
I t has proved d i f f i c u l t to a s s i g n any of these communities. A l l 
the Shetland fen ve g e t a t i o n c o n t a i n i n g l a r g e amounts of P o t e n t i l l a p a l u s t r i s 
appears to f a l l between the hollows and pools communities of the S c h | ^ h | | r i c t e a , 
the s m a l l sedge commxinities of the P a r v o c a r i c e t e a and the wet meadows of the 
C a l t h i o n _ g a l u s t r i s . The main problem, then, was the d e l i m i t a t i o n of the 
border, i f . p r e s e n t , between the c l a s s e s i n v o l v e d . 
C h a r a c t e r s p e c i e s of the P a r v o c a t i c e t e a present, and with constancy I I I , 
I V or V to the whole of group I I I a re: 
P o t e n t i l l a p a l u s t r i s V 
Hydrocotyle v u l g a r i s I I I 
Acrocladium c o r d i f o l i u m I I I 
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w h i l e Epilobium p a l u s t r e i s o c c a s i o n a l , P o t e n t i l l a and Hydrocotyle are, 
however, regarded as only weak charapter s p e c i e s (Jones 1975, Westhoff 
and Den Held 1969). There i s a l s o a l a c k i n the Shetland communities 
of s m a l l sedges such as Carex demlssa. 
Molinio-Arrhenatheretea c h a r a c t e r s p e c i e s w i t h constancy I I I , I V or 
V a r e : 
Hblcus l a n a t u s V 
Rhinanthus minor agg. I V 
Rumex aceto s a I V 
F e s t u c a rubra I I I 
Ranunculus a c r i s I I I 
Anthoxanthum odoratum I I I 
w i t h r e g u l a r occurrences of Cerastium holosteoides and Cardamine p r a t e n s i s . 
These P o t e n t i l l a communities c l o s e l y resemble some of the Calthioni. 
p a l u s t r i s d e s c r i b e d by O ' S u l l i v a n (1965) i n I r e l a n d , with the i r r e g u l a r 
a s a s s s s s s ' 
i n c i d e n c e of C a l t h a . i t s e l f i n meadows, but w i t h common A g r o s t i s s t o l o n i f e r a 
and Senecio a q u a t i c u s . T h i s vegetation, however, tends to occur on r i c h , 
brown e a r t h s and s i l t r a t h e r than the organic muds supporting the Southern 
Shetland community. The r e g u l a r appearance of L y c h n i s f l o s - c u c u l i i n 
Shetland siarshes agrees w i t h the l i s t of C a l t h i o n c h a r a c t e r s p e c i e s given 
SOSSBSSS 
by Westhoff and Den Held. (Also, of t h e i r M o l i u s t a l i a c h a r a c t e r s , Angelica 
s y l v e s t r i s and C i r s i u m p a l u s t r e are represented.) 
The S c h e u c h z e r i e t e a has no c l a s s c h a r a c t e r s p e c i e s but f o r the a l l i a n c e 
C a r l c i o n _ l a s l o c a r g a e Vanden Berhen 49 a number are given (Wheeler 1976). 
Of these, Carex r o s t r a t a occurs three times i n the P o t e n t i l l a communities 
w h i l e Menyanthes t r i f o l i a t a , Etnuisetum f l u v i a t i l e and P o t e n t i l l a p a l u s t r i s 
are coimnbn. On Skye, B i r k s p l a c e s h i s "mud-bottom" communities i n t h i s 
a l l i a n c e , and they have a f f i n i t i e s w i t h the present vegetation i n the 
importance of the four c h a r a c t e r s p e c i e s mentioned above. However, many 
of the sedges, e.g.Carex l a s i o c a r p a , C . l i m o s a are not, or r a r e l y , recorded 
i n S hetland. The Skye syntaxa appear to represent an area of the a l l i a n c e 
dependent on high water t a b l e i n a l e s s vegetated stage of s u c c e s s i o n . 
The t r u e " f l o a t i n g mat" vegetation of the ^ r v o c a r i c e t g a and the 
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S c h e u c h z e r i e t e a was not recorded i n southern Shetland. I t seems to be 
rep l a c e d by t h i s community growing i n standing water, up to Im deep, 
rooted i n a f i n e , o r g a n ic, mud or s i l t . 
The v e g e t a t i o n has not been assigned to any e s t a b l i s h e d a s s o c i a t i o n 
but p l a c e d i n the C a r i c i o n l a s i o c a r p a e . 
==================== 
Group 5.5.2.3.1.1., w i t h constant Menyanthes, Acrocladium cordifolium. 
Equisetum f l u v i a t i l e and P o t e n t i l l a p a l u s t r i s i s perhaps most t y p i c a l of 
the a l l i a n c e , and c l o s e l y resembles an E g u l s e t u m f l u v i a t i l e - A c r o c l a d i u 
c o r d i f o l i u m S o c i a t i o n d e s c r i b e d by Spence (1964). T h i s , however, i s 
sometimes found i n Scotland, i n w i l l o w c a r r . The S c o t t i s h and Shetland 
communities do share a dense herb cover with l i m i t e d bryophyte v a r i e t y 
v i a : Acrocladium spp., R i c c a r d i a p i n g uis and Eura'nchium praelognum. I t 
i s p o s s i b l e t h a t i f shrubs and t r e e s were a b l e to develop i n these 
Northern I s l e s the S c o t t i s h S o c i a t i o n would develop f u l l y . 
5.5.2.4.Grassland f l u s h e s Releves 337-672 
These f l u s h e d g r a s s l a n d communities are c l o s e l y r e l a t e d to the 
Gra s s l a n d group of 5.4.2.5, but are placed i n the Wet Meadow s e c t i o n 
because of the more important p a r t played by ground water i n t h e i r 
d e l i m i t a t i o n . Here ground c o n d i t i o n s are always very wet, the s u b s t r a t e 
being dark brown or bla c k mud or s o i l . pH i s s l i g h t l y a c i d i c to n e u t r a l 
(range 5.6-7.2, mean 6.2) and the community was found on s c h i s t , limestone 
and g r a n i t e base rock. Although only a small number of r e l e v e s f a l l 
i n t o t h i s group, i t does appear t h a t the community i s l i m i t e d t o these 
rock types. On sandstone, drainage tends to be mOre e f f i c i e n t thus 
g i v i n g r i s e to the Grassland group, w h i l e on g n e i s s the widespread peat 
formation seems to preclude t h i s community. 
Carex panicea i s constant to the community wh i l e Ranunculus flammula, 
Juncus k o c h i i , Eriophorum angustifolium,Leontodon autumnalis and Senecio 
a q u a t i c u a have constancy IV. I n no other community of wet meadows does 
t h i s combination o f Carex panicea and Eriophorum a n g u s - t i f o l i u m occur 
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Other common s p e c i e s a r e P e l l i a e p i p h y l l a , Hydrocotyle v u l g a r i s , Carex host-
i a n a , P e d i c u l a r i s p a l u s t r i s , R i c c a r d i s p i n g u i s , Campylium s t e l l a t u m and 
Narthecium ossifragum. C h a r a c t e r i s t i c Molinio-Arrhenatheretea s p e c i e s , 
' ======================= 
such as Holcus l a n a t u s , Anthoxanthum odoratum, Fes t u c a rubra and Rumex 
acetosa, a r e only o c c a s i o n a l l y represented. 
The community i s found i n channels or patches on gently ..sloping 
ground up to 30m above s e a - l e v e l . I t merges w i t h Molinio-Arrhenatheretea 
dry g r a s s l a n d communities or, more u s u a l l y , with heath g r a s s l a n d s of the 
yi2ii22_£2DiD2l!' sedges and cotton g r a s s form an open mat, up to 
0.3m t a l l w i t h a bryophyte l a y e r covering up to 80% of the ground; P e l l i a 
e p i p h y l l a , Drepan.ocladus revolvens and Campylium s t e l l a t u m accounting f o r 
most of t h i s . A high s p e c i e s d i v e r s i t y (mean 22 s p e c i e s per r e l e v e ) 
i n c l u d e s a number of s i n g l e or i r r e g u l a r occurrences w i t h i n these patches, 
e.g. Blysmua r u f u s , T r i g l o c h i n maritima, T . p a l u s t r i s , Sa.gina nodosa, 
Eteocharis q u i n q u e f l o r a , Carex d i o i c a , C.echinata, C . p u l i c a r i s and C.demissa. 
At., a l l s i t e s recorded, there was graz i n g of the community by sheep 
or cows. 
The d-ominance of s m a l l sedge's here i n d i c a t e s that the flushed g r a s s l a n d s 
l i e i n the P a r v o c a r i c e t e a . C l a s s c h a r a c t e r s P e d i c u l a r i s p a l u s t r i s . 
DBSSSSB5—==S== 
Epilobium p a l u s t r e , Carex demissa, Hydrocotyle v u l g a r i s , R i c c a r d i a p i n g u i s 
and Acrocladium c o r d i f o l i u m are a l l p r e s e n t . 
C h a r a c t e r s p e c i e s of both orders w i t h i n t h i s , c l a s s are represented. 
Of the C a r i c e t a l i a n i g r a e , Carex n i g r a , C.echinata. Ranunculus flammula and 
Epilobium p a l u s t r e a r e present w i t h constancy I I I , but the T o f i e l * e t a l i a s p e c i e s C . d i o i c a , Campylium s t e l l a t u m . E l e o c h a r i s quinquef1ora, "scorpidium 
s c o r p i d i o i d e s and Drepanocladus revolvens have only o c c a s i o n a l occurences. 
'^'^  l 2 l 2 L 2 i ^ i f * 3 i i 2 j L i n c l u d e s g e n e r a l l y more base r i c h , communities 
than the other order and has l e s s Sphagum cover. Further, the a l l i a n c e 
c h a r a c t e r s of the C a r i c i o n d a v a l l i a n a e a r e represented by P e l l i a neesiana 
and P e l l i a fabbronia:n a, and abundant Carex spp. 
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These Shetland f l u s h e s have many s i m i l a r i t i e s with the Skye vegetation 
a l l o c a t e d by B i r k s (1973) to the E r i o g h o r i o n _ l a t i f o l i i (Br.-Bl.& Tx.1943) 
e s p e c i a l l y i n the domiance of the vegetation by Eriophorum angustifolium. 
His Carex_ganicea;CamBylium_stellatu^ A s s o c i a t i o n i s most s i m i l a r , 
except t h a t the Shetland examples seem to have g r e a t e r cover of 
Eriophorvun- angusti folium. 
Braun-Blanquet and Tuxen (1952) have one aufuahme from I r e l a n d i n a 
"Carex hostiaia community", which seems to be r e l a t e d to these r e l e v ^ s and 
which they have placed i n the C a r i c i o n _ d a v a l l i a n a e K l i k a 34. 
T h i s a s s o c i a t i o n has been included by Jones (1973) i n her a s s o c i a t i o n 
of f l u s h e s , the Pin g u i c u l o ; C a r i c e t u m _ d i o i c a e Jones 1973. 
Th i s i s c h a r a c t e r i s e d by a Carex d i o i c a , C.lepidocarpa and T r i g l o c h i n 
p a l u s t r i s . C . p u l i c a r i s and Plantago maritima a r e d i f f e r e n t i a l s . 
C.lepidocarpa i s not present here but a l l other of these s p e c i e s are common 
i n the f l u s h e s , as w e l l as P i n g u i c u l a v u l g a r i s and i t would seem that the 
ve g e t a t i o n i s r e p r e s e n t a t i v e of the new a s s o c i a t i o n . T e n t a t i v e l y i t i s 
proposed t h a t i t l i e s w i t h i n the s u b a s s o c i a t i o n Eleocharetosum typicum 
em Wheeler 76, because of the prominence ofErlbphorum angustifolium, 
Carex n i g r a and C.demissa and absence of Molinia.. 
5.5.2.5.Acidic wet meadows Releves 263-267 
T h i s i s a conmiunity, d e l i m i t e d here by a small number of r e l e v e s , 
where g r a s s l a n d s p e c i e s p l a y an inqjortant r o l e , but where c h a r a c t e r i s t i c 
of waterlogging a r e n o t i c e a b l e components. I t occurs u s u a l l y a t the 
boundary between blanket bog and grazed meadows or covering l a r g e areas 
i n standing water. 
The group has been d i v i d e d i n t o two on t h i s b a s i s . 
A l l samples have, however, P o t e n t i l l a e r e c t a , while Holcus l a n a t u s 
and Anthoxanthum odoratum a l s o have constancy V. Carex n i g r a , Eriophorum 
a n g u s t i f o l i u m and V i o l a p a l u s t r i s a r e common. P o t e n t i l l a e r e c t a , and 
the absence of C a l t h a p a l u s t r i s d i f f e r e n t i a t e s t h i s from a l l other wet meadow 
and G r a s s l a n d communities. 
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5 . 5 . 2 . 5 . I . V i o l a p a l u s t r i s community Relevels 263-087 
T h i s i s the 'border' community found on s l i g h t l y d r i e r ground 
c o n d i t i o n s than the f o l l o w i n g type, and where the pH ranges from 3.8-5.9 
(mean 4 . 8 ) . 
Only 6 r e l e v ^ s were recorded, over limestone, g n e i s s and g r a n i t e , 
but they a r e c h a r a c t e r i s e d by the presence of Nardus s t r i c t a , V i o l a p a l u a t r i s , 
Lophocblea c u s p i d a t a and P o t e n t i l l a e r e c t a . Grasses form an almost c l o s e d 
c a r p e t on dark or gingery brown,clarty s o i l and are in t e r s t ) e r s e d with 
s p i k e s of the fl o w e r i n g p l a n t s . Heather s p e c i e s make o c c a s i o n a l 
occurrences, p a r t i c u l a r l y Galium s a x a t i l e , Rumex a c t o s e l l a , Eriophorum 
vagina turn, F e s t u c a v i v i p a r a , S i e g l i n g i a •' decumbens and i n the moss l a y e r 
Hylocomium splendens. Sphagnum p a l u s t r e and S.capillaceum. 
It has been d e s c r i b e d from North and South Mainland and Whalsay, 
but t h i s cannot s i g n i f y i t s absence on Bressay or the s m a l l e r i s l a n d s . 
T h i s i s a heterogenous community and proved d i f f i c u l t to a s s i g n . 
Holcus l a n a t u s and Anthoxanthum odoratum both have constancy V to the 
community and i n d i c a t e a f f i n i t y w i t h the Molinio-Arrheneratheretea. However 
========================= 
heath s p e c i e s , and the a c i d i c s o i l c o n d i t i o n s , as w e l l as general e c o l o g i c a l 
f a c t o r s p l a c e the v e g e t a t i o n c l o s e r to the a c i d i c g r a s s l a n d of the 
N a r d e t a l i a than the meadows of the former syntaxon. But Nardo-Callunetea 
========== =assasss======== 
and N a r d e t a l i a c h a r a c t e r s p e c i e s , e.g.Nardus s t r i c t a , S i e g l i n g i a decumbens, 
Carex p i l u l i f e r a and C a l l u n a v u l g a r i s a re poorly represented. P o t e n t i l l a 
e r e c t a . although constant here, i s regarded as only a weak c l a s s c h a r a c t e r 
s p e c i e s (Jones 1973). 
The community has, however, been placed i n the C a r i c i o n durto-nigrae. 
Westhoff and Dsn Held (1969) g i v e the f o l l o w i n g a l l i a n c e c h a r a c t e r s p e c i e s : 
Carex n i g r a V i o l a p a l u s t r i s 
Carex c u r t a Juncus f i l i f o r m i s 
Carex eohinata Epilobium p a l u s t r e 
Ranunculus flammula Sphagnum recurvum 
ambly phyllum 
Juncus f i l i f o r m i s and Carex c u r t a a r e not recorded i n Shetland 
(Palmer and S c o t t 1969) and Ranunculus flammula and Sphagnum recurvum were 
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not found i n the present community. However a l l the other c h a r a c t e r 
s p e c i e s a r e present and i t would seem that these a c i d i c f l u s h e s may be 
embraced by t h i s r a t h e r ubiquitous a l l i a n c e . 
5.5.2.5.2.Sphagnum recurvum conimunity Releves 264-267 
Only s i x r e l e v ^ s f a l l i n t o t h i s group, one of a c i d i c water. Hie 
mean pH recorded was 3.8 (range 3.0 to 5.8) and where " s o i l " could be 
examined was found to be dark, s o f t mud or peat. 
Apart from the s p e c i e s t y p i c a l of the whole group, t h i s community i s 
c h a r a c t e r i s e d by an open sward of Carex e c h i n a t a and Juncus e f f u s u s with 
Sphagnum recurvum. With these s p e c i e s are found Carex n i g r a . Ranunculus 
flammula., and. a v a r i e t y of bryophytes, notably Sphagnum papillosum, 
S.rubellum, S . p a l u s t r e , Acrocladium stramineum, Drepanocladus revolvens, 
ChilQscyphus polyanthus, and the r a r e Sphagrium fimi«briatum. 
The v e g e t a t i o n i s t a l l , 0.6m and i s not a c c e s s i b l e f o r sheep, 
r a b b i t or cow g r a z i n g . 
T h i s community was recorded from only two s i t e s , TOft (North Mainland) 
and between the Lochs of Spiggie and Brow. Large areas of t h i s type of 
v e g e t a t i o n a r e not widespread, once again due to the l a c k of entrophic 
water masses i n Shetland. I t may be present a t Culswick i n Walls (but 
f l o o d i n g prevented f u l l sampling of t h i s s i t e ) . 
A Carex-Sphagnum recurvum nodum, w i t h i n the Caricion^curto-nigraej^. 
has been d e s c r i b e d from Skye, and i s c l e a r l y s i m i l a r to t h i s community. 
As here, the dominants are Sphagnum spp., Eriophorum angustifolium and 
Carex e c h i n a t a . although Holcus l a n a t u s and Anthoxanthum odoratum are 
more prominent i n the Shetland community. Hydrocotyle v u l g a r i s and 
P o t e n t i l l a p a l u s t r i s a r e P a r v o c a r i c e t e a c h a r a c t e r s found here frequently, 
w h i l e order and a l l i a n c e s p e c i e s , such as Carex n i g r a , V i o l a p a l u s t r i s 
Ranunculus flammula and Sphagnum recurvum (the l a t t e r having constancy V) 
ar e p r e s e n t . 
Sphagnum fimbnatum i s one of the d i f f e r e n t i a l s p e c i e s l i s t e d by 
Westhoff and Den Held (1969) f o r the Seha|no-caricetum_lasiocaraa 
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(Gadeceau 09) S t e f f e n 31 em Westhoff. T h i s i s present i n one releve", 
•J. 
w h i l e Polytrich.um commune, Aglacommium p a l u s t r e , Drosera r o t u r t l i f P l i a 
and Sphagnum p a l u s t r e ( a l s o l i s t e d by these a u t h o r s ) have i n f r e q u e n t 
o c c u r r e n c e s . However, on the b a s i s of the absence from Shetland of 
Carex l a s i o c a r p a , and from these r e l e v e s of a number of Sphagnum s p e c i e s 
t h i s community i s a l i g n e d w i t h t h a t from Skye. I t i s p o s s i b l e t h a t 
w i t h f u r t h e r i n v e s t i g a t i o n of the wet hollows and mesotrophic marsh a t 
C u l s w i c k i n p a r t i c u l a r , a more d e f i n i t i v e connection could be made. 
5.5.2.6.Caltha jieadows Releves 898-132 
The average of 27 s p e c i e s per r e l e v e makes t h i s small community one 
of the most d i v e r s e recorded i n Southern Shetland. The s o i l s , average 
pH 5.9, a r e r i c h and dark brown earths supporting these grazed and mown 
meadows. 
Carex n i g r a , Holcus l a n a t u s , Ranunculus a c r i s . Cardamine p r a t e n s i s . 
S u c c i s a p r a t e n s i s . L y c h n i s f l o s - c u c u l i , Cerastium holosteoides and 
T r i f o l i u m repens a l l have constancy V and i n the dense sward they form, 
C a l t h a p a l u s t r i s , Anthoxanthum odoratum, Carex e c h i - n a t a and L u z u l a 
m u l t i f l o r a a r e common. The moss l a y e r i s w e l l developed; p a r t i c u l a r l y 
i n p o r t a n t a r e Minium undulatum, Acrocladium Cuspidatum. and Rhytidiadelphus 
squarrosus. 
These meadows are f l o r i s t i c a l l y d i f f e r e n t i a t e d by the j o i n t presence 
of Carex e c h l n a t a and Rhytidiadelphus squarrosus and the absence of Juncus 
conglomeratus. 
The v e g e t a t i o n i s l u s h ; up to Im t a l l , where Angelica s y l v e s t r i s , 
F i l i p e n d i i l a ulmaria and Juncus spp. occur. ( D a c t y l o r c h i s ) m a c u l a t a sisp. 
p u r p u r e l l a has i t s optimum i n t h i s community. 
There i s always some enrichment of the s o i l , whether by n e u t r a l manuring, 
e.g.Tingwall (relev& 769) where the meadow i s h e a v i l y grazed by cows, or 
from the surrounding rocks and s o i l , e.g. White Ness (013) where the 
r e l e v e was c o l l e c t e d from the base of a limestone g r a s s l a n d bank. 
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T h i s , very d i s t i n c t , community seems to l i e f l o r i s t i c a l l y between 
the C a l t h i o n p a l u s t r i s and the Molinion c a e r u l e a e a l l i a n c e s , w i t h i n the 
SBSSSSSSsasSOBBBSS B B B B S B S B B S B B B B B B B B 
Molinio-Arrhenatheretea. (The presence of c l a s s c h a r a c t e r s p e c i e s such as ======================= 
P o t e n t i l l a p a l u s t r i s . T r i g l o c h i n p a l u s t r i s and Acrocladium c o r d i f o l i u m i n 
some of the r e l e v e s here p o i n t s to the r e l a t i o n s h i p of t h i s community to 
the P a r v o c a r i c e t e a . However, the o v e r a l l constancy of Wblig_io-Arrhenatheretea 
s p e c i e s , p a r t i c u l a r l y some of the M o l i n i e t a l i a , v i z . Equisetum p a l u s t r e , and 
Ci r s i u m p a l u s t r e suggest t h a t t h i s i s only a tendency seen where the 
meadows c o n t a i n patches of sma l l sege mire i n hollows. 
Ih e £3A£l^Aff& i n c l u d e s manured moist meadows wh i l e the Molinion covers 
the un-manured and seldom grazed communities, i n c l u d i n g some of those on 
a c i d s o i l s ( O ' S u l l i v a n 1965). 
C a l t h a p a l u s t r i s , Senegio aquaticus, L u z u l a m u l t i f o r a and L y c h n i s flos-^ 
c u c u l i a r e C a l t h i o n s p e c i e s a l l w e l l represented i n t h i s community, although 
the low frequency of A g r o s t i s s t o l o n i f e r a and Galium p a l u s t r e (waterlogging 
i n d i c a t o r s seen i n the other Shetland pJJidPXLcommunity, group 5,5.2.1) 
suggests a- w e l l - a e r a t e d s o i l l e s s t y p i c a l of the a l l i a n c e . The constancy 
of Rhytldiadelphus squarrosus and M nium homum, i n d i c a t o r s of low s o i l 
base s t a t u s , could be due to the r e l a t i v e l y low l e v e l of manuring c a r r i e d 
out, or to high l e a c h i n g by r a i n f a l l . 
The Shetland community does appear to be r e l a t e d to the Jun92ZSSH^if?:2£il 
molinietum Tx.& O'Sull.62, found i n the I r i s h Molinion ( O ' S u l l i v a n 1965). 
Of the d i f f e r e n t i a l s p e c i e s he names, Carex e c h i n a t a , C,nigra, C.panicea, 
Rhyhdiadelphus squarrosus, Mnium undulatunt and Suv,ciaa pratenais- are 
frequent i n the Shetland group. Hie a l l i a n c e , along w i t h the Junco-
molinion Westhoff 69, i s considered to be c l o s e l y r e l a t e d to heath 
communities by Westhoff and Den Held (1969) 
The Moliniorij, however, has only been d e s c r i b e d from I r e l a n d w i t h i n 
the B r i t i s h I s l e s . 
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I n view o f the overwhelming abundance of a l l i a n c e character species, and 
the widespread d i s t r i b u t i o n of the a l l i a n c e i n B r i t a i n t h i s community has. 
been assigned t o the 9 B l t h l o n _ Q a l u s t r i s . 
5.5.2.7.Wet Grasslands Releves 122-854 
This community i s found growing alongside the l a t t e r one throughout 
the I s l a n d s . I t i s ge n e r a l l y lower i n species numbers than other Mollnio-
Arrhenatheretea groups described, and t h i s makes i t d i f f i c u l t t o r e l a t e t o 
already described syntaxa. 
The vegetation i s t a l l , although grazing was observed a t most s i t e s . 
The whole group i s i d e n t i f i e d on r a t h e r a negative basis; the cover of 
many o f the grasses i s reduced, p a r t i c u l a r l y Festuca rubra. A g r o s t i s 
s t o l o n i f e r a and A.tenuis, w h i l e Rumex acetosa has i t s optimum f o r Shetland 
wet meadow communities. 
Brought together i n t h i s group are two communities u n i t e d by having 
t a l l herbs forming dominant vegetation. 
5.5.2.7.1. Juncus conglomeratus community 
5.5.2.7.2. Species-poor community. 
5.5.2.7.1.Juncus conglomeratus community Releves 122-428 
This community i s r e l a t e d t o the l a s t group (Caltha meadows) alongside 
which i t i s o f t e n found. 
I t consists of a mat of grazed Holcus. Anthoxanthum , Ranunculus a c r i s 
Rumex acetosa, and Equisetum f l u v i a t i l e i n which are cluii5)s of Juncua 
conglomeratus, Caltha, Carex echinata and Carex n i g r a . Soils.are always 
wet, although the patchy and hummocky nature of t h i s community suggests 
t h a t i t may be s l i g h t l y d r i e r than other Caltha communities. Ihe s o i l s 
are r o o t y , m i n e r a l - r i c h and brown, mean pH i s 5.4 (range 4.9 - 6.2). 
The herb l a y e r can be up t o 0.6m t a l l and i s rather open, while 
bryophyte cover i s about 30%, the absence of Acrocladium cuspidatum and 
M.n.lum uhdulatum being i n d i c a t i v e of some d r y i n g out. 
Equisetum f l u v i a t i l e , i s cortstant to'..this coimnuhSty, Although i t i s 
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more commoniy a p l a n t o f r i v e r and lake margins i n the south,in Shetland 
i t i s o f t e n found i n marshes and meadows. 
Grazing by sheep and c a t t l e occurs at a l l s i t e s . 
Ihese two communities, the Caltha meadows and t h i s Juncus conglomeratus 
patches have been recorded from a l l p a r t s of Mainland, and Whalsay. They 
probably occur on Bressay where wet Caltha meadows were seen but not 
recorded. H i e base-rock type seems immaterial t o the formation of these 
meadows, more important being the impeded drainage of the s i t e s . 
This community must be placed i n the M o l i n i e t a l i a on the abundance and 
============ 
dominance Qf Holcus lanatus. Ranunculus a c r i s , Anthoxanthus odoratum and 
Rumex acetosa, w i t h other c h a r a c t e r i s t i c species accompanying them, e.g. 
Equisetum p a l u s t r e , Deschampsia flexuosa, A c h i l l e a ptarmica and Lychnis 
f l o s - c u c u l i . Juncus conglomeratus, a M o l i n i e t a l i a character species 
( 0 ' S u l l i v a n 1965) has constancy. V t o t h i s group. O'Sullivan (1965) 
p o i n t s out the i n f r e q u e n t occurrence of t h i s species i n I r e l a n d , and 
th e r e f o r e does not recognise any associa t i o n containing i t . Although 
Juncus conglomeratus i s given by Westhoff and Den Held (1969) as a Junco-
s u b u l i f l o r i - m o l i n i o n character species, i t appears t h a t t h i s community 
should be placed i n the Calt h i o n . Hie former a l l i a n c e i s not common i n 
B r i t a i n (Wheeler 1975), and g e n e r a l l y includes r u s h - r i c h meadows which 
contain a higher percentage of heath species than i s found here. 
Possibly due t o the s l i g h t l y d r i e r nature of the ground of these 
releves, C a l t h i o n character species are presented only by Caltha p a l u s t r i s 
a i a s s a s s i B 
i t s e l f . Further releves from Juncus conglomeratus and Equisetum f l u v i a t l l e 
dominated areas are necessary before a more p o s i t i v e designation can be made. 
5.5.2.7.2.Species-poor community Releves 429-854 
W i t h i n the Caltha meadows, and the Holcus-Trifolium meadows (5.5.2.6. 
and 5.4.2.7) there are patches of t a l l vegetation dominated physiognomically 
by I r i s pseudacprus. 
The average species number drops (here 12.5 per releve) and the 
veg e t a t i o n i s characterised by the dominant species w i t h Holcus lanatus. 
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Ranunculus a c r i s , Rumex acetosa, T r i f o l i u m repehs and Equisetum f l u v i a t i l e . 
A g r o s t i s s t o l a n t f e r g Poa annua and P.subcaerulea are also common. There 
kre almost no mosses, except an occasional strand of Bjfyrichium. praelmgum 
or Brachyth.ecium rivularje amongst the dense grassy mat. 
L i k e those of the surrounding meadows the s o i l s are r i c h , dark and 
crumbly, being only p e r i o d i c a l l y very wet, but a generally high water 
content i s i n d i c a t e d by the occurrences of Alopecurus geniculatus and 
Pha l a r i s arundinacea (pH mean 6.3, range 5.2-7.2). Many meadow species 
more widespread i n B r i t a i n have some of t h e i r only Shetland occurrences 
i n t h i s community, e.g.Dactylis glomerata, Festuca pratensis, Stachys 
p a l u s t r i s and Arrhenatherum elatLttS 
Releves from t h i s community were c o l l e c t e d only from the Mainland. 
Both Braun-Blanquet and Tuxen (1952) and O'Sullivan (1965) r e f e r 
some of t h e i r I r i s h data t o a " M o l i n i e t a l i a comm\inity" i n the absence of 
a s a t i s f a c t o r y established a l l i a n c e . Because of the low species content, 
i n p a r t i c u l a r , i t i s possible only t o r e f e r t h i s community t o a s i m i l a r 
grouping. 
Molinio-Arrhenatheretea character species are w e l l represented i n 
=====================s= 
Holcus lanatus, Ranunculus a c r i s , Cerastium holosteoides and Bumex acetosa, 
although M o l i n e t a l i a species have only occasional occurrences, e.g.Juncus 
effusus, Ciriaium p a l u s t r e and Cardamine pra t e n s i s 
The.Shetland group does appear t o have two sub-groups. The f i r s t s i x 
relev.es. i n Table 5.5 conta i n i n g Equisetum f l u v i a t i l e have s l i g h t 
s i m i l a r i t i e s w i t h a v a r i a n t w i t h i n h i s Senecion;Juncetum_actutif^ 
A s s o c i a t i o n , placed by O'Sullivan (1965) i n the Calthion. But the Shetland ' *^  ======== 
releves are found on moderately w e l l drained s o i l s and species paucity 
p r e v e n t s . t h e i r being a l l o c a t e d elsewhere. 
The remaining releves l a c k i n g E . f l u v i a t i l e have constant I r i s Pseudacorus 
and T r i f o l i u m repens and i n t h i s respect c l o s e l y p a r a l l e l the I r i s h 
M o l i n i e t a l i a communities. 
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5.3.3.Comparison w i t h the Northern I s l e s 
From the Northern I s l e s no data was c o l l e c t e d from r i c h mesotrophic 
marshes such.as those seen a t Spiggie and Brow, nor from open waterside 
communities. Hence the syntaxa recognised there f a l l ( w i t h only one 
exception - the Polygonum amphibium group) i n the Caltjuon and broadly 
correspond w i t h the Caltha p a l u s t r i s meadows (5.5.2.6.) and the Wet grass-
lands (5.5.2.7) found i n the Southern I s l e s . 
However those communities i n which P o t e n t i l l a p a l u s t r i s plays an 
important r o l e have also been included i n the Northern I s l e s Calthion^ while 
i n the south they seem r e f e r a b l e t o the Caricion lasiocarpae. This d i f f e r e n c e 
c3<BaaBn==s========ss& 
i s i n t e r e s t i n g since i n the South, P o t e n t i l l a p a l u s t r i s i s accompanied 
f r e q u e n t l y by Meny.'anthes t r i f o l i a t a , Equisetum f l u v i a t i l e , Acrocladium 
c o r d i f o l i u m , and Senecio aquaticus, p a r t i c u l a r l y a t Spiggie. These species 
are not a t a l l common i n the Northern wet meadows. 
The d i f f e r e n c e between the sets of data l i e s probably only i n the 
high p r o p o r t i o n of releves c o l l e c t e d from the one s i t e - the Spiggie-Brow 
complex. Although t h i s covers a very large area i t represents a s i n g l e 
type of r i c h mesotrophic marsh, not sampled elsewhere. Conversely many 
o f the Northern s i t e s were from r i c h , drainage hollows and channels amid 
blanket bog and consequently the data r e f l e c t s t h i s . 
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5.6.BLANKET BOG Table 5.6 ^ 
5.6.1.Introduction 
The term 'blanket bog' was intended t o include a l l vegetation of deep 
peat where water t a b l e a f f e c t s the f l o r i s t i c composition and where 
Sphagnum spp. dominate the moss l a y e r (McVean and Ratcliffe'1962; Moore 
1968). That i s , t o encompass i n t h i s type, a l l bog types whether t r u l y 
the " b l a n k e t " peat of Scotland and the Pennines, or "r a i s e d " or " v a l l e y " 
bogs. Because of the broad base-line adopted i t has also embraced the 
wet heath vegetation o f the yiicion_nanae and thus overlaps w i t h the 
communities of "Heaths" (Table 5.8). 
Four main groups have been recongised f o r Shetland bog vegetation. 
These are summarised on Figure 5.6. 
Group 5.6.2.1., a Juncus squarrosus community i n d i c a t e s the a f f i n i t i e s 
o f the vegetation w i t h those of heath and underlines the f a c t t h a t the 
deepening of peat means t h a t a gradual t r a n s i t i o n a l t o blanket bog takes 
place. This community would seem to be on the b o r d e r l i n e of any d i v i s i o n 
made between "deep" and "shallow" peat. 
The remainder have a l l been assigned to Moore's Class Oxjrcocco-Sphagnetea, 
He defines h i s "bog" vegetation by the dominance of a Sphagnum on a water-
logged peat of ph 3.0-5.0. Of the class character species he gives. Prosera 
r o t u n d i f o l i a i s common here, although absent from the d r i e r p a r t s , 
Aulacomnium p a l u s t r e i s recorded only twice, Lepidozia setacea t h r i c e , 
Sphagnum.capillaceaa ' i s widespread, but Sphagnum tenell.u.-.m, and Calypogeia 
trichomanis are not recorded i n the present survey. However, the constancy 
of Calluna, Eriophorum a n g u s t i f o l i u m , Erica t e t r a l i x and Trichophorum 
cespitosum prove the existence of the class. 
The p o s i t i o n of a number of species i s i n t e r e s t i n g . 
Throughout a l l t h i s vegetation the Empetrum nigrum, L i s t e r a cordata and 
Rhvtidiadelphus l o r e u s are constant, and o f t e n achieve high degrees of 
cover. 
On the basis o f the constant occurrence of Empetrum, Rhytidiadelphus 
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loreus and Eriophorum angusti'.foljum, w i t h frequent Erica cinerea, 
L i s t e r a cordata and Scapania g r a c i l i s , Lewis (1976) created a new 
a s s o c i a t i o n t o embrace a l l blanket bog of the Northern I s l e s o f Shetland. 
While t h i s aseociation has been recognised to a large extent i n the 
Southern I s l e s , a number of her taxa were not found. This may i n d i c a t e 
t h a t the b l a n k e t bog of Southern Shetland, extending to higher a l t i t u d e s 
than many s i t e s i n NorthernShetland, has some closer a f f i n i t i e s w i t h 
blanket bog on the B r i t i s h mainlaind. 
Moore (1968) placed a number of releves from Swedish mires which 
resembled the Erico;Sghagnet_^.mjmaggllanici, but having a number of 
Sghagnign_fusci character species, i n t o the l a t t e r a l l i a n c e . Empetrum 
nigrum and C e t r a r i a i s l a n d i c a are the only two such species recorded here, 
but i t i s f e l t t h a t t h e i r presence i s outweighed by the Erico^Sghagnion 
character, species also found. 
The constancy of E.gr.petrum and the two pleurocarpous mosses i s f e l t 
t o be a r e f l e c t i o n o f the oceanic nature o f the Shetland climate. Birse 
(1973) describes i t as hyperoceanic, w i t h moisture conditions which would 
promote peat formation " t o a greater degree than i n the less oceanic regions 
of the S c o t t i s h mainland". Gimingham (1964a) believes t h a t the S c o t t i s h 
heath vegetation belongs t o the more oceanic groups of heaihcommunities, 
and c i t e s a number of species i n d i c a t i v e o f t h i s . Of these Carex b i n e r v i s 
L i s t e r a cordata, Empetrum nigrum. Erica c i r e r e a and Rhytidiadelphus lore.is 
are c e r t a i n l y widespread i n S.Shetland. 
Goode (1974) p o i n t s out d i f f e r e n c e s between Shetland bog vegetation 
and t h a t of Scotland: a) small amount of Sphagnum i n the bryophyte 
l a y e r , b) the presence of "oceanic" species such as Carex b i n e r v i s and 
Erica cinerea, c) the presence i n bogs of a t y p i c a l species such as Luzula 
s y l v a t i c a , Juncus squarrosus and Nardus s t r i c t a , d) the abundance of 
Rhacommitriiim langinosum, Rhytidiadelphus loreus and Scapania g r a c i l i s . 
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5.6.2.Vegetation Groups 
6.5.2.1.Juncus squarrosus community Releves 344-320 
This i s a community of sloping ground and hollows found as patches 
i n more extensive blanket bog vegetation. I t was recorded between 46m 
and 122m on gneiss, s c h i s t and g r a n i t e . 
Calluna and Juncus squarrosus are co-dominant w i t h Nardus tussocks, 
P o t e n t i l l a erecta, A g r o s t i s tenuis and Eriophorum ang u s t i f o l i u m w e l l 
represented. Overall herb and dwarf shrub cover i s high (about 80%) and 
as high as 15mm where Calluna i s w e l l developed. Of the equally high 
bryophyte cover, Rhytidiadelphus loreus, Hylpcomium splendens, Hypiqa 
cupressiforme var.ericetorum and Mnium hornum are major c o n s t i t u e n t s . 
L i s t e r a cordata i s found widely i n t h i s vegetation. 
The community i s recognised by the dense cover of Juncus squarrosus 
r o s e t t e s , w i t h Calluna. I t i s d i f f e r e n t i a t e d from the s i m i l a r groups 
w i t h i n Heath vegetation (group 5.8.2.1.) by t h i s dense cover, and the 
reduced abundance of P o l y t r i c h um formosflm and Carex p i l u l i f e r a here. 
I t i s d i s t i n g u i s h e d fromotheir blanket bog vegetation by the absence of 
Eriophorum vag'inatum, Cla-Qonia • impexa, C.tenuis and Drosera r o t u n d i f o l i a . 
The peat on which t h i s occurs i s u s u a l l y not w e l l humified, medium 
brown i n colour and Ph 5.0 (range 3.3 to 6.0). 
Two .releves from the Burn of Valayre (327 and 320) have been placed 
i n t h i s community, although they are considerably more species-rich than 
the norm f o r t h i s vegetation. (42 and 32 per releve; average f o r community 
22). 
They both contain Oxalis a c e t o s e l l a , a woodland species of very 
l i m i t e d d i s t r i b u t i o n i n Shetland. I t i s probably found at t h i s s i t e due 
t o the freedom from grazing afforded by the steep slope from which t h i s 
releve was recorded. The Burn o f Valayfe i s ah S.S.S.i. p a r t l y because of 
i t s r e l i c t scrub vegetation and i s discussed f u r t h e r i n Chapter 6. These 
two releves also appear to have enriched s o i l s ; the presence of Pinguicula 
v u l g a r i s , Carex demissa andEq,iJisetum p a l u s t r e i n d i c a t e a f f i n i t i e s w i t h the 
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the Parvocaricetea, while releve 327 includes one of the few records of 
::============= 
Sphagnum fi j U i b r i a t u m f o r Shetland. O v e r a l l , i t appears t h a t these releve's 
represent a t r a n s i t i o n between the Juncus squarrosus community and the flushes 
of shallow heath (group 5.8.2.6.) 
The community was only recorded i n North Mainland. On the other 
i s l a n d s i t seems t o be represented by the Polytrichum formpsum heath 
communities of shallower peat (group 5.8.2.1.). 
Although included w i t h i n the table of bog communities t h i s group 
lacks the character species o f the Oxjcocco^aghagnetea and appears t o l i e 
c l o s e r t o the Nardo-Callunetea. 
This community has been ascribed t o the E r i c e t o ^ a r i c e t u m _ b i n e r v i s 
Br.-Bl.et Sx.(50) 1952. 
Er i c a cinerea, Molinia caerulea, S i e g l i n g i a decumbens, Pleurozium 
s c h r e b e r i , E r i c a t e t r a l i x , Carex pagticea, F r u l l a n i a t a m a r i s c i , Festuca v i v i -
paca and Carex b i n e r v i s are species whichcharacterise the association i n 
I r e l a n d (Braun Blanquet & Tuxen 1952) and which are present i n t h i s 
Shetland community. The high constancy of Calluna v u l g a r i s , Nardus s t r i c t a 
Juncus squarrosus and P o t e n t i l l a erecta i n d i c a t e i t s p o s i t i o n w i t h i n the 
£2iiyD9zyii2®*2ii2 °* Nardo_Callunetea. 
I n h i s work i n the Sullom Voe area Birse (1973) found a s i m i l a r 
v egetation which he assigned t o the Molini a caerulea subassociation, as the 
presence of Mo l i n i a , Trichophorum cespitosum and LeucobryTmm glaucum. 
Only two of the present releves contain M o l i n i a , although Trichophorum i s 
r e l a t i v e l y common. No d i v i s i o n o f t h i s data t o subassociation i s f e l t 
p o s s i b l e . 
He also found a high frequency of Agrostis ca'^na ssp.montan^ and 
A.tenuis i n the vegetation, a feature not seen i n the I r i s h community. 
Those releves c o n t a i n i n g Mnitim htorium... and Empetrum nigrum appear t o 
be t r a n s i t i o n a l t o the Emgetro-Ericetum_cinereae.. Birse and Robertson 
1976, but have been l e f t i n the Ericeto:;«aricetum_b.nervis because they 
also c o n t a i n Carex b i n e r v i s , Trichophorum cespito^un, and P o t e n t i l l a erecta. 
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A s i m i l a r community i n the Northern I s l e s was placed by Lewis (1976) 
i n her i"yncetosum_squarrosi subassociation of the ESEetrum^Rh^tidiadelghus 
A s s o c i a t i o n . However, the southern Juncus squarrospsCOPHPunity i s r i c h e r 
i n grass heath species such as A g r o s t i s tenuis, Carex b i n e r v i s and Nardus 
s t r i c t a w h i l e l a c k i n g Drosera r o t u n d i f o l i a and Eriophorum vajfinatum and 
i s t h e r e f o r e not assigned to t h a t subassociation. 
5.6.2.2.Calluna v u l g a r i s community Releves 171-155 
This i s the most widespread type o f blanket bog community of Southern 
Shetland, found on deep, w e l l humified peat. I t covers l a r g e r expanses 
of gently, u n d u l a t i n g land between 51m and 149m. 
Calluna vulf^aris i s dominant, w i t h Empetrum nigrum, Eriophorum 
angustigofe.ium and E.vaginatum having high constancy and cover w i t h the 
vegetat i o n . Trichophorum cespitosum has constancy IV, while the mosses 
Rhytidiadelphus l o r e u s , Hypnum cupressiforme, Pleurozium schreberi. 
HylooQmium splendens and Rhacomitrium laritigihosum are widespread. The 
l a t t e r bryophyte appears t o be c.aa£.ixiatd to the s l i g h t l y d r i e r representatives 
of t h i s community. Once again L i s t e r a cordata i s common.. 
Lichen cover i s r e l a t i v e l y high, and a wide range of species i s found 
i n c l u d i n g Cladonia impexa, C.tenuis. C.furcata, C . g r a c i l i s , and Ce t r a r i a 
i s l a n d i c a . 
I t i s d i f f e r e n t i a t e d from the other deep peat communities described 
by the presence of Pleurozium schreberi, Hylocomium splendens, L i s t e r a 
cordata with. Eriophorum vaginatum. 
The peat i s gen e r a l l y damp, not wet, mean pH 5.3 (range 3.8 - 5.7), 
and found i n areas where peat c u t t i n g has taken, (or takes) place, although 
not at the s i t e s recorded. This, and n a t u r a l erosion and bagging, break 
up t h i s community, and give r i s e t o patches of the next two types of 
blanket bog (groups 5.6.2.3.1. and 5.6.2.3.2.) 
The.community was only recorded from s i t e s in.Mainland and n o r t h of 
Lerwick. I t i s probably present on the g e n t l e r slopes of the C l i f t 
H i l l s and on Scousbrough i n Souther Mainland, although releves were not 
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recorded t h e r e . 
ThisVis a community poor i n species (17 per releve) and i s the Shetland 
form o f the Highland Callunetum McV. & R.1962 p.p. and the Calluneto-
l£i2E*}9EfMcV.St R.1962 p.p. 
Moore's (1968) r e v i s i o n of the Ox^cocco-Sgha^etea created the E r i c o ^ 
Sghagnion, to emcompass a l l p a r t s of raised bog vegetation, divided only on 
geographical d i s t r i b u t i o n . Thus, the Southern Shetland data would f a l l 
w i t h i n h i s " s u b a t l a n t i c race". The a l l i a n c e character species (Moore 1968) 
are only i n f r e q u e n t l y found, v i z : Narthecium ossifragum. Sphagnum papillosum, 
S.plumulosum and Odontoschisma sphagni, but the association i s recognised 
by B i r s e (1973) a t Sullom Voe, by the abundance of Calluna, Rhacomitrium 
langugin-osum and Eriophorum a n g u s t i f o l i u m . He f e e l s t h a t t h i s i s a 
Shetland race or v a r i a n t of Western European blanket bog, characterised 
by low frequiency of Narthecium combined w i t h high constancy of Scapania 
g r a c i l i s and abundant Eriophorum a n g u s t i f o l i u m . These observations are 
endorsed by the present data from a much wider area of Shetland. 
I t would appear also t h a t the constancy and occasional high cover of 
Pleurozium schreberi and Hylocomium splendens, accompanied by L i s t e r a cordata 
are Shetland c h r a c t e r i s t i c s . The orchid was not recorded i n Jones' 
summary of the ass o c i a t i o n , nor i n the data given f o r Southern Scotland 
(Birse and Robertson 1976) or by Moore (1968). 
Pleurozium schreberi i s given as a companion species t o both the 
s l i g h t l y higher constancy w i t h Cladnonia u n c i a l i s of the Erico^Sfihagnetum 
m a g e l l a n i c i on the presence o f t h i s l i c h e n w i t h C.arbuscula and Rihacomitrium 
lan;u ginosum. Although a number of the lichens of Cladonia genus i n t h i s 
community have remained indterminate at the s p e c i f i c l e v e l , i t i s not f e l t 
t h a t there i s s u f f i c i e n t i n f o r m a t i o n to f o l l o w t h i s course. This i s 
e s p e c i a l l y so when the "Shetland" v a r i a t i o n from the t y p i c a l a ssociation 
has t o be considered. 
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The community d i f f e r s from Pennine blanket bog (Calluneto-
5ii2B?}°E§*y!? McV.& R.1962) i n the absence of Vaccinium m y r t i l l u s , Rubus 
chamaemorus and Oxycoccus microcarpus, while i t contains a higher proportion 
of oceanic species such as Carex b i n e r v i s , Empet.,.um nigrum and Erica cinerea. 
The Callunetum_,vulgaris McV.& R.1962 tends t o be a s i m i l a r l y species-
poor community, maintained as such by burning and grazing. In Shetland 
where management burning does not occur, the dominance of Calluna i s 
reduced by Empetrum nigrum, Trichophorum cespitosum Eriophorum vaginatum 
and i n the l a t t e r , by Jones (1973). I t occupies a s i m i l a r p o s i t i o n i n 
Moore's (1968) data although i n h i s o r i g i n a l (1962) d e s c r i p t i o n of the 
Y2££iDi2l5£i£®*y5_iS*E2ii£if only recorded once. Birse and Robertson 
(1976) and Birse (1973) give i t companion species s t a t u s . I t thus appears 
to be o f uncer t a i n i n d i c a t i v e value. 
Hylocomium splendens i s found widely i n Soottieh vegetation. I t i s 
constant .to B i r k s ' (1973) Calluneto^Htioghoretum on Skye, and to a r e l a t e d 
community described by McVean and R a t c l i f f e . This l a t t e r vegetation i s 
a combination of t h e i r Calluneto;^iogho.»etrum and E5?petreto-Erioghoretum 
associations assigned by Moore (1968) t o the 8phagnion_fusci. I t i s v i r t u a l l y 
absent from the Erico3Sghagnetum_magellancici of Jones (1973) and Birse and 
Robertson (1976). However B i r s e (1973) does record i t from Sullom Voe 
blanket bog. I t s B r i t i s h d i s t r i b u t i o n i s n o r t h e r l y (Gimingham 1964a) 
and the species i s common i n Norway (Dahl 1956). This high frequency 
i n Shetland seems t o r e f l e c t t h i s increase i n more n o r t h e r l y l a t i t u d e s . 
B i r s e (1973) also noted the absence of Drosera r o t u n d i f o l i a from h i s 
recordings and accounted f o r t h i s by h i s e a r l y time of recording. I t i s 
i n t e r e s t i n g t o note t h a t Drosera does not occur i n the present community 
although the releves were taken from June t o September. This species i s 
widespread on Shetland but i s best developed i n the Erica t e t r a l i x 
communities of blanket bog (group 5.6.2.3.). Although found a t Sullom 
by B i r s e on numerous occasions, Sphagnum magellanicum was not recorded a t 
a l l i n Southern Shetland during the present survey. I t was however seen 
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on Ronas H i l l , and on Y e l l . 
B i r s e (1973) assigned most of h i s blanket bog data f o r the area t o 
the subassociation Rhacomitri^.. langinosum. The e f f e c t o f peat c u t t i n g 
appears t o be only t o h a l t the cycle o f moor development, caiising 
recommencement of growth by pioneer species such as A i r a praecox and 
P o l y t r i h u i n — juniperipHim. There i s no advantage gained by CalluRa i n 
such a s i t u a t i o n and hence a mcinoculture tends not to be formed. 
Lewis (1976) discusses f u l l y the d i f f e r e n c e s between the blanket 
bogs o f the northern I s l e s o f SSietland and those already described from 
Scotland and Europe. She concludes t h a t they are s u f f i c i e n t l y d i f f e r e n t 
from others t o warrant t h e i r separation i n t o a new association rather 
than remaining as merely "races" or " v a r i a n t s " . This association, the 
§?£^£rH5Z^££^diS^§lS!}HS Association, has been recognised i n the Southern 
I s l e s although i t i s not so s t r o n g l y characterised here. Although Calluna 
and Eriophorum a n g u s t i f o l i u m are constant throughout Southern Shetland bogs, 
the o t h e r two c h a r a c t e r i s t i c and d e f i n i n g species Empetcum nigrum and 
Rhytidiadelphus loreus are not so widespread. S i m i l a r l y , many o f the 
species d i f f e r e n t i a t i n g the subassociation and va r i a n t s w i t h i n the association 
appear t o have less r e s t r i c t e d d i s t r i b u t i o n s i n the Southern I s l e s . Thus 
f o r example, Rhacomitrun . langinosum , Erica cinerea and Erica t e t r a l i x occur 
s p o r a d i c a l l y i n a l l bog communities r a t h e r than being confied t o blanket 
bog. Neither do these species have such frequent occurrences. I t would 
appear then, t h a t blanket bog o f the southern p a r t of Shetland i s intermediate 
t o some iextent between the Emgetrum-Rh^tidiadelghus Association and the 
Erico-Sphagnion communities o f Scotland. 
S S S S B S B B S S S S S S S 
Bearing i n mind the above modifi c a t i o n s to the new association, the 
present Calluna v u l g a r i s community has been placed i n the ghacomitretoaum 
lajagtS2§!i5_sy^®s^°°i^*^°"'' tiSiSr2l?i22S25iS v a r i a n t . Lichens do not 
a t t a i n the constancy seen i n the northern i s l e s , but are not infrequent 
enough t o warrant p l a c i n g i n the lichen-poor f a c i e s . 
-175-
This community i s very s i m i l a r ^o Lewis' o r i g i n a l conpeption of 
the v a r i a n t , although n e i t h e r Scapania g r a c i l i s (which she regards as 
c h a r a c t e r i s t i c of the Shetland association) or Dicranum sooparium a t t a i n 
the frequency seen i n the Northern I s l e s . 
5.6.2.3.Erica t e t r a l i x communities Releves 920-123 
This i s the bog vegetation t o which Erica t e t r a l i x a t t a i n s i t s 
optimum development i n Shetland. The communities develop on slopes of 
hummocks and i n channels and hollows i n the Calluna v u l g a r i s blanket 
community (group 5.6.2.2.) where the peat i s s t i l l dark and well-humified 
but where the ground i s considerably wetter than the surroundings. There 
i s o f t e n w a t e r r u n - o f f from the more raised bog and i t i s at these points 
t h a t the Eric a t e t r a l i x communities f l o u r i s h . 
Calluna remains the dominant species, w i t h Eriophorum ang u s t i f o l i u m 
and Rhacomitrium la.n;uginosum s t i l l common. However the abundance of 
Rhytidiadelphus loreus i s reduced. Drosera r o t u n d i f o l i a and Carex panicea 
are widespread. 
The community has two d i s t i n c t f a c i e s . I n the species poor f a c i e s 
w i t h Sphagnum capillaceum, t h i s moss i s dominant i n the bryophyte l a y e r , 
and S.rubellum i s absent. Empetrum nigrum i s common. I n the second, 
sp e c i e s - r i c h f a c i e s w i t h Molinia,. Molinia caerulea has i t s optimum while 
Empetrum and Eriophorum vaginatum are v i r t u a l l y absent. 
Both these Erica t e t r a l i x communities have been assigned to the 
Erica-Sphagnion although t o d i f f e r e n t associations. The Spagnum capillaceum 
f a c i e s has been placed i n the Emgetrum-Rhytidiadelphus Association Lewis 
1976, w h i l e the Molinia caerul-ea facies i s i n the Erico;;Sghagnetum_magellanici 
Moore, 1968. 
T h e . d i s t i n c t i o n between the two fac i e s and, hence, the two associations 
i s not always c l e a r . 
Howevier, Erico-Sghagnion character species Eriophorum angustifolium, 
M o l i n i a caerulea, Sphagnum papillosum, S.plumulosum, Hyprum cupressiforme, 
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Odontoschisma sphagni, and Cladonia impexa are a l l w e l l represented i n both 
f a c i e s . 
>.6.2.3.1.Sphagnum capillaceum f a c i e s Releves 920-154 
This community has constant Eriophorum angustifolium, Calluna 
v u l g a r i s , Rhytidiadelphus loreus, Empeteum nigrum, Trichophorum cespitosum, 
Hyprum cupressiforme var. ericetorum and Sphagnum capillaceum. while 
Eriophorum vaginatum, Rhacomitrium iarcginosum and Erica t e t r a l i x have 
constancy IV. I t i s characterised by the j o i n t presence o f S.capillaceum 
and Empetrum nigrum i n the absence o f Pleurcz.ium schreberi and L i s t e r a 
cordata. pH i s lower than the other blanket bog communities (mean 5.0, 
range 4.2 - 5.7) and the peat i s w e l l humified and o f t e n waterlogged. 
I n many instances i t i s extremely smelly when t j i s t u r b e d j 
Herb and dwarf shrub cover can vary a great deal from as low as 
20% t o complete Calluna canopy. Moss cover i s always high (average 70%), 
being mainly Sphagnum capillaceum or, on the hummocks i n p a r t i c u l a r , 
Rhacomit r.ium langinosum. I t i s i n t h i s community t h a t the maximum cover 
by t h i s moss on blanket bog i s a t t a i n e d . 
Lichens are w e l l represented p a r t i c u l a r l y Cladonia spp., i n c l u d i n g 
C . u n c i a l i s , C.tenuis, C.furcata, C.impexa, C^uarrosa,var.squarrosa, 
C . g r a c i l i s and C.coccifera. 
The Qommunity i s found between 27m and 225m and was recorded widely 
throughout North Mainland. I t i s always subject t o l i g h t grazing by 
sheep. 
The vegetation has been placed i n the t y p i c a l v a r i a n t of the 
.r,hacomitretosum_lanugi>osi subassociation o f the Emgetrum-Rhjtidiadelghus 
A s s o c i a t i o n , Lewis 1976. 
I t has a f f i n i t i e s w i t h the Va c c i n i o ^ E r i c e t u m j t e t r a l i c i s i n the high 
frequency of Rhytidiadelphus loreus and Empetrum nigruiptbut the absence of 
Vaccinlum m y r t i l l u s and Pleurozium schreberi underline the e c o l o g i c a l 
d i f f e r e n c e s between the present community and t r u e upland blanket bog. 
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These were, among the c r i t e r i a on which Lewis established her association f o r 
the Northern I s l e s . 
B i r s e (1973) places most of h i s blanket peat vegetation from Sullom 
Voe i n t o the Erico-Sghagnetum_magellanici, Cladonia u n c i a l i s subassociation, 
but t h a t w i t h h igh Sphagnum cover t o the t y p i c a l subassociation. However, 
he c o n s t a n t l y r e f e r s t o t h i s as a Shetland form of upland blanket bog, and 
is the vegetation now included by Lewis i n the Empetrum^hytidiadelghus 
A s s o c i a t i o n . 
I t c l o s e l y resembles her t y p i c a l v a r i a n t of the Tihaconritretosum 
i2Di«iiDiisi except f o r the important r o l e played by Sphafflum capillaceum i n 
the Southern I s l e s community, w h i l e almost absent from the Northern I s l e s . 
Conversely, i n the n o r t h , lichens and Scapania g r a c i l i s , occur much more 
fr,equently than i n the south. 
.6.2.3.2.Mglinia caerulea f a c i e s Releves 254-123 
This i s a species r i c h (22 per r e l e v i ) community i n which Erica 
t e t r a l i x plays c h a r a c t e r i s t i c p a r t - i t does not a t any s i t e have great 
cover but has constancy IV to the community. 
Only three species Calluna, Carex panicea and Hyprum cupressiforme 
var.ericetorum are constancy V to the community, but a large number occur 
seven or more of the releves (constancy I V ) . These are Eriophorum 
a n g u s t i f o l i u m , Trichophorum cespitosum, Rhacoroitrium lanuginosum,Potentilla 
erecta, Nardus s t r i c t a and E r i c a t e t r a l i x . . This, plus the great species 
d i v e r s i t y suggests t h a t i t may be possible t o recognise f u r t h e r d i v i s i o n 
w i t h i n the community. However, on present data, t h i s has not been done 
and the presence of Molinia caerulea i s a number of the releves has been 
used t o c h a r a c t e r i s e the f a c i e s . I t i s f u r t h e r d i f f e r e n t i a t e d from the 
Sphagnum capillaceum f a c i e s by the frequency of Sphagnum rubellum, Carex 
panicea, P o t e n t i l l a erecta, Nardus s t r i c t a and A g r o s t i s canina. 
Found on deep, dark, w e l l humified peat w i t h damp, but not obviously 
waterl(g.ged r o o t i n g l a y e r the vegetation has occasional occurrencies of 
t y p i c a l l y 'heath' species, ^.g-Polygala serp. y l l i f o l i a ( r e W s 437, 090, 
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120 and 160) Sieglingia decumbens (437, 090, 120) Galium saxatile (254) and 
Festuca vivipara (111, 090). 
Herb and dwarf shrub cover i s approximately 70%, generally about 200 
mm high while moss cover i s lower. 
This community contains the only record made during the survey of 
Acrocladium sarmentosum, i n a releve showing a f f i n i t i e s with the Parvocaricetea 
(releve 837), v i z . Riccardia pinguis, Drepanocladus revolvens and Carex 
p u l i c a r i s . Lycopodium selago i s common and lichens of the Cladonia genus 
are abundant. . 
This community was recorded from a l l parts of Mainland, and i s closely 
related to the Agrostis tenuis heaths (Heath group 5.8.2.4.1.), 
This vegetation has been placed i n the Molinia subassociation of the 
§£^9^I§&l}SE[?f^H?-?Sif^]^^Si£^> flushed s i t e s oh blanket peat. The 
encriched nature of the present community has been indicated by the 
presence of species of the Parvocaricetea and heath communities while 
Molinia caerulea, although not abundant, i s found i n many releves. 
Following Moore's (1968) original concept of the subatlantic race of 
this association, Narthecium i s quite common here^ although Sphagnum recurvum 
was only recorded once. 
Jones (1973) provided further data for the association. Of her 
other two character and d i f f e r e n t i a l species. Sphagnum magellanicum i s absent, 
but Drosera r o t u n d i f o l i a i s common here. Some of her examples again show 
the closeness of t h i s vegetation to that of the Vaccinioj^ricetumjietralicis 
Moore 1962, i n the constancy of Rhytidiadelphus loreus, Vaccinium myrtillus:-
and Plagiothecium undulatum. This i s p a r t i c u l a r l y the case of the data 
from the Berwynmountains ( T a l l i s 1969), from Southern Scotland (Birse and 
Robertson 1967) and from Moor. House, Westmorland (Eddy, Welch and Rawes, 
1969). 
Rhytidiadelphus loraus and Empetrum nigrum are much reduced i n 
frequency i n the Molinia caerulea facies and i t has therefore not been 
included i n the Emgetrum^Rhytidiadelphus Association. 
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I t has been, assigned therefore on the abundance of E r i c a t e t r a l i x , 
Molinia caerulea, Narthecium ossifragum, Carex panicea and Sphagnum spp. 
not seen i n the above association. 
Birse and Robertson (1976) give Molinia and Potentilla erecta as 
d i f f e r e n t i a l s of the Molinia caerulea subassociation. Mention has 
been made of the f i r s t , while P o t e n t i l l a erecta i s constant to the present 
vegetation. 
In his data from Sullom, Birse (1973) gives only three releves for 
th i s subassociation but Carex panicea i s recorded in a l l . The high 
constancy of this species i s again found i n these data from a wider area. 
This community i s perhaps the most representative of the association 
as o r i g i n a l l y described i n the r e l a t i v e l y low frequencies of Rhytidiad^Xphns 
loreus and Empetrum nigrum with increased Sphagnum rubellum and one record 
of Sphagnum recurvu m. (Order character species, Jones (1973)). 
5.6.2.4.Pleurozia purpurea community Releves 093-158 
This i s a small but d i s t i n c t i v e community of higher altitudes i n 
Southern Shetland. (53m - 289m). I t i s an open vegetation characterised 
by the higher cover of bryophytes (<80%) and the constant presence of the 
liverwort, Pleurozia purpurea. 
I t i s found as small patches, hollows, or channels within blanket 
bog or iBontais heath where the peat i s thin and there i s some degree of 
flushing by water through the s o i l or over the surface. 
I t has been recorded only over granite and gneiss, but this i s 
probably only a r e f l e c t i o n of the lack of other rock types at these 
a l t i t u d e s . 
Of constancy V to the community are Pleurozia purpurea, Erica 
t e t r a l i x , Sphagnum capillaceum, Trichophorum cespitosum, Calluna vulgaris 
and Eriophorum angustifolium, while Rhacomitrium languinosum, Pqtentilla 
erecta and Diplophyllum albi<ga".s occur in more than half the relev^s. 
Releves 161 (from Vatster) i s closely related, to the ?|rvoca^etea, 
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having a number of species indicative of nturient enrichment, viz: 
Pinguieula vulgaris. Ranunculus flammula, Carex dioica and C.demissa. 
Releve 910 (from Roga Fi e l d , North Mainland) has a f f i n i t i e s with the 
Nardo-Juncetum squarrosi inNardus s t r i c t a and Juncus squarrosus have 
high cover. 
The community was recorded from a variety of s i t e s i n North 
Mainland. In the present survey Pleurozia purpurea was not recorded 
south of Lerwick. 
This community i s that o r i g i n a l l y described i n Ireland as the 
?l§yi25i2_Ey£ByE§3_I_§ri2§-i®tJ!§ii5 Association Br.Bl.et Tx.l952 and 
placed i n the E r i c i o n t e t r a l i c i s . This follows the work of Birse(1973) 
as opposed to that of Moore (1968) who places the association in the E r i c a -
Sghagnion. . 
The reasons for this are based on the constancy of E r i c a t e t r a l i x and 
Trichophorum cespitosum to the present community. These are widely 
recognised E r i c e t a l i a character species, while Sghagnetalia character species 
such as Eriophorum vaginatum and Sphagnum rubellum are reduced i n frequency 
here. 
Sim i l a r l y Erico-Sghagnion character species Sphagium papillosum, 
S.plumulosum and Odontoschisma sphagnL are le s s frequent than i n other 
Shetland bog communities. Narthecium ossifragum i s constant however, 
but Moore (1968) shows this species i s found i n both orders. Furthermore, 
t h i s Shetland community i s found on shallow peats and s o i l s more typical 
of the E r i c e t a l i a t e t r a l i c i s . 
B i a a a a s s a s a B S B S S s s s s s s s s 
Most of the Shetland releves appear to f a l l within the subassociation 
with Molinia caerulea. Although this species i s only present i n two 
releves, the.other d i f f e r e n t i a l s given by Braun-Blanquet and Tuxen (1952), 
i . e . Sphagnum capillaceum, Trichophorum cespitosum and Cladonia sylvatica 
are present, Schoenus nigricans, widespread i n the I r i s h community, i s not 
recorded here. Moore (1968) suggested that this species might be 
replaced by Eriophorum vaginatum i n Scotland. E.vaginatum i s found i n 
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i n the Shetland community but.not with the high cover values indicated 
for Schoenus i n Ireland. 
Birse and Robertson (1973) give only two releves from this community 
recorded from Baltasound. Campylopus atrovirens, Pinguicula vulgaris, 
Breutglia chjrysocoma and Sphagnum subsecundum var ajjriculatum occur in. both, 
and with Pleurozia purpurea are regarded as d i f f e r e n t i a l s by those authors. 
In the present survey the only blanket bog record of Campylopus atrovirens 
i s found here. Pinguicula vulgaris occurs occasionally on flushed s i t e s 
within inost of the communities, while Bre.utelia and Sphagnum auriculatum 
occur i n the Molinia-facies of the E r i c a t e t r a l i x communities, and the 
Sphagnum cuspidatum communities of bog pools (Group 5.7) respectively. 
Four of the relev/s i n Table 5.6 appear to be transitional to the 
subassociation with Empetrum nigrum described from dr i e r peat i n Ireland, 
(Releves 118,. 087, 910, 159) since they contain both Empetrum and 
Rhytidiadelphus loreus. These, with Pleurozium schreberi are quoted as 
d i f f e r e n t i a l s of the subassociation by the German authors and indicate the 
relationship between i t and the Vaccinio-Ericetum t e t r a l i c i s i n the Eric©-
==s=====£:sa=r=s======ssssSBS ===== 
Sphagn_^on. 
I t appears to resemble the Trichoghoret03Erioghoretum_cari^ McV. 
and R.1962, of the Scottish Highlands, but this association of flushed 
Trichoghbreto-Callunetum blanket bog has abundant Molinia caerulea and 
has l i t t l e Pleurozia. 
On Hoy, Prentice and Prentice (1976) distinguish a Narthecium-
£2™EZi9Ey2_Si£°yir§D5 nodum which they place within the Caricetalia_fuscae 
of the Scheuchzerio^Caricetea fuscae, while relating i t to the Trichoghoreto-
Eribghoretum_caricetosum, Only once was Pleurozia recorded there. 
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5.6.3.Comparison with the Northern I s l e s 
A l l Northern I s l e s blanket bog (with only one minor exception) was 
placed i n a new association, the Emgetrij._.m-Rh2tidiadelghus Association 
to express f u l l y the Northern and oceanic nature of the vegetation. 
In the Southern I s l e s this d i s t i n c t i o n was followed to a certain 
extent, but i t was f e l t overall that many of the Scottish mainland 
aissociations were present and could be recognised. In this respect the 
bog vegetation of the two areas d i f f e r s considerably. 
A small heath-like community i s placed i n the Ericeto^Caricetum 
binervis (group 5.6.2.1.) and i t i s f e l t that the Pleurozia_gurgurea-Erica 
t e t r a l i x Association occurs on the higher ground of North Mainland. 
Further, the ideas of Birse (1973) are followed i n placing some of the bog 
vegetation i n the subatlantic race of the Erico-Sghagnetum_magellanici. 
The new association, however, does hold true for much of the blanket 
bog vegetation of the Southern I s l e s , i f the reduced constancy of Empetrum 
nigrum and Rfaytidiadelphus loreus there i s noted. I t would seem that the 
association covers the lowland Shetland blanket bog vegetation. At the 
higher a l t i t u t d e s above about 55m, communities recognised i n the lower 
Scottish regions are found. Thus the effect of increasing latitude 
and increasing oceanity seems to be to produce a lowland, oceanic, high 
latitude association. 
483 . 
5.7 BOG POOLS 
5.7.1.Introduction Table 5.7 
This term i s used for the areas of standing water found within 
areas of bog or heath. As i s further discussed lat e r , the i ^ c e s s of 
i n f i l l i n g of these pools in the hummocks and hollows of the blanket bog . 
i s a continual process i n which i t i s d i f f i c u l t to define the end-point 
of "pool" and the starting point of "bog". 
The pools are dominated by Sphagna notably Sphagnum cuspidatum. 
They are a l l extremely low i n species number (mean 13 per releve)and 
the s o i l , peat or ground water has mean pH 4;7 (range 3.9 to 5.3). 
Herb cover i s very low (approximately 20%),. consisting usually of 
Eriophorum angustifolium, Nardus s t r i c t a , Juncus k.ochi.i and/or Carex nigra. 
The companion species found with these four and Sphagnum cuspidatum 
usually r e f l e c t the surrounding vegetation which may be Calluna vulgaris 
blanket bog (group 5.6.2.2.) or wet heaths. In spite of this variety, 
two d i s t i n c t facies can be recognised. One, on wet peat, i s herb rich, 
while the second, usually found i n standing water on the bog surface i s 
almost a monoculture of Sphagpumcuspidatum with Eriophorum angustifolium. 
Both groups have been placed i n the Rhyncosgorion_albae W.Koch 26, 
an a l l i a n c e bog hollows and pools within the Scheuchzerietea. Many authors 
including Duvigneaud 1949, Birks 1973) have di s c u s s e d the d i f f i c u l t i e s i n 
delimiting the border between i n f i l l i n g pools and bog. I t i s an ongoing 
process, and as such cannot d e f i n i t i v e l y be divided into natural stages. 
These two groups recognised i n Shetland must be considered as end-points 
i n a dynamic succession. 
A synopsis of the c l a s s i f i c a t i o n of bog pool communities i s given in 
Figure 5.7. 
5.7.2.1.Herb-rich pools Releves 919-172 
The fiv e releves forming t h i s community are a l l recorded from hollows 
i n blanket bog where a high water table i s maintained in a Sphagnum 
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cuspidatum carpet. They appear to represent, a late stage of • pool 
i n f i l l i n g , where species from the surrounding vegetation are able to 
encroach. s.-
Nardus s t r i c t a , P o t e n t i l l a erecta, and Juncus squarrosus are present 
i n a l l f i v e releves, while. Eriophorum angustifolium, Calluna vulgaris. 
Sphagnum papillosum and S.cuspidatum are recorded i n four. The Sphagna 
form an almost complete carpet through which the other species protrude. 
Agrostis tenuis, Carex nigra and C.echinata are also common i n the community. 
Generally the releves are richer i n species than the next group 
(mean 15 per releve as opposed to 11) and of lower pH (4.6 e.g.4.9). 
The substrate i s a decomposed- Sphagnum peat. 
Although the vegetation was reicorded only i n North Mainland i t i s 
common whenever deep peat occurs and p o o l - i n f i l l i n g of advanced stages i s 
found. 
No established association or nodum appears to correspond with this 
vegetatioh, possibly because i t represents a stage i n the bog hollow 
development that has not been regarded as de f i n i t i v e by other workers. 
In the Scottish Highlands McVean and R a t c l i f f e (1962) include similar 
vegetation within t h e i r Trichoghoreto-Erioghoretum, as simply a wetter 
phase of bog development. However Sphagnum cuspidatum i s only rarely 
r a r e l y recorded by them, suggesting that their data i s from a l a t e r stage. 
I t has f l o r i s t i c a f f i n i t i e s with the Nardo-Juncetum_s3uarrosi 
Association on Skye (Birks 1973) i n the constancy of Nardus, Juncus squarrosus 
and P o t e n t i l l a erecta. Once again, however. Sphagnum cuspidatum i s le s s 
well represented, while the Skye association i s recorded from well 
established heathlands. 
I t has therefore been designated a Nardus s t r i c t a nodum of the 
Rhyncosporion albae. 
=================ss 
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5.7.2.2.Blanket bog pools Releves 342-008 
These releves represent some of the most species poor vegetation 
recorded, having only 11 spp/releve on average. They were recorded 
from hollows i n blanket peat where there was either open water or Sphagnum 
cuspidatum cover. Cover by other species was always low, only Eriophorum 
angustifolium, Juncus kochii and Carex panicea being constant to the 
community. Nardus s t r i c t a occurs in small amounts at drier edges of many 
pools, and Carex demissa and Pinguicula vulgaris show the relationship of 
some of the releves to the flushed peat communities of the Parvocaricetea. 
============== 
The substrate i s a decomposing Sphagnum "humus" or a s i l t y peat 
mean pH 4.9 (range 3.9 to 5.2). 
The community i s found throughout Mainland and Bressay, wherever 
hollows i n deep blanket peat c o l l e c t water. I t was recorded between 
4.5m and 128m. 
The community closely resembles the Erioghorum_angustifolium -
Sghagnum_cusgidatum Association described on Skye (Birks 1973) although 
Rhfcospora alba, Carex limosa, Cladopodiella fl u i t a n s and Sphagnum pulchrum 
are not present i n Shetland releves. Of these species only Carex limosa 
i s recorded i n the islands where i t i s rare (Palmer and Scott 1969). The 
Skye pool vegetation occurs i n more acid i c parts than the Shetland vegetation. 
This i s also true of similar pools described in Southern Sweden (Maimer 1965). 
The constancy of Carex panicea to this community may be indicative 
of the higher pH of these pools compared to that encountered usually on the 
surface of peat. 
Because of the low species content, and the d i f f i c u l t i e s i n 
describing points on a continum described previously this group i s 
regarded as a Carex panicea nodum of the W}yncosgorion_albae. 
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5.7.3.Comparison with the Northern I s l e s 
Lewis (1976) assigns a l l her pool vegetation to the Eriophorum -
fDili5 i^l°iiy5?_I_§Pi}2iDy5f_£li5Pi^2*i}5 Association, Birks 1973. This 
vegetation does not show the dominance of Carex panicea and Nardus 
s t r i c t a seen i n the Southern I s l e s and thus does resemble the typical 
association, much more closely. 
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5.8.HEATH Table 5.8 
5.8.1.Introduction 
At the onset of sampling i n the f i e l d , the vegetation type 'heath' 
was defined as that dominated by ericaceous dwarf shrubs on peat up to 
Im deep (see Chapter 3 ) . The terms "wet heath", and "dry heath" were 
o r i g i n a l l y uised, but the categories were l a t e r combined for analysis 
purposes. 
The f i n a l table for a l l heath data (Table 5.8) shows that the 
di s t i n c t i o n i s quite clear between wet heaths with Trichophorum cespitosum. 
E r i c a t e t r a l i x and some Nathecium ossifragium (5.8.2.3. and 5.8.2.3.) and 
the d r i e r areas lacking these species. 
Southern Shetland heaths are dominated by Calluna vulgaris with 
constant Nardus s t r i c t a and Potentilla erecta. In the frequent occurrence 
of Nardus, with other grasses e.g.Agrostis tenuis, Festuca vivipara and 
Sieglinga decumbens these heaths d i f f e r from those described on the Scottish 
Mainland (McVean and R a t c l i f f e 1962) and i n Wales ( R a t c l i f f e 1959). In 
the l a t t e r two regions there i s regular burning of the moors which 
encourages a m.onoculture of Calluna at the acpense of members of the 
Gramineae. 
Empetrum nigrum, Rhacomitrium langinosum, Rhytidiadelphus loreus, 
Carex panicea, C.binervis, C . p i l u l i f e r a and Cladonia spp. occur regularly 
i n the vegetation. 
In the f i e l d , peat depth was not alwasy e a s i l y determined which has 
led to some overlap i n the results with data from the "blanket bog" 
vegetation type. This has been indicated where relevant i n the sections 
dealing with separate communities. 
The Heath data encompasses four phytosociological classes - the 
Oxycocco|;Sghagnetea Br.-Bl.et R.Tx.43, the Nardo-Callunetea Preisingl949, 
the Caricetea_curvulae and the Parvocaricetea. 
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Groups 5.8.2.2. and 5.8,2.3. l i e within the ^ Jcocco-Sghagnetea being 
heaths characterised by Trichophorum cespitosum, Eriophorum angustifolium 
and Sphagnum capillaceum. Empetrum nigrum i s common. 
The Nardo-Callunetea covers the heath groups 5.8.2.1, 5.8.2.4 and 5.8.2.5. 
p.p. Group 5.8.2.1. heaths (Polytrichum formosum community) l i e within the 
Nardetalia, but i t i s f e l t that the remaining coimnunities are more closely 
aligned to the Calluno-Ulicetalia, an order of species-poor heaths on dry, 
ac i d i c s o i l s . Jones' (1973) character species Calluna vulgaris, Hypnum 
cupressiforme and Arctostaphylos uva-ursi are present although ff^vath^amnus 
scoparius i s found only where planted on Unst. They are assigned to the 
==~~5==i===l' Duvign eaud 44 on the absence of Empetrum and Vaccinium 
spp. which characterise the EmBetrion_nigri Bocher 1943 em Schubert 60, 
(Jones 1973). 
The flushed heath areas group 5.8.2.6, have been placed i n the 
Parvocaricetea. 
A synopsis of the c l a s s i f i c a t i o n of heath communities i s given i n 
Figure 5.8. 
5.8.2.1.Polytrichum formosum heaths Releves 849-703 
This i s a form of heath dominated by Nardus s t r i c t a tussocks with 
which P o t e n t i l l a erecta, Luzula multiflora and Polytricfi um form,sum have 
constancy V. The l a t t e r two rarely have high cover values, appearing 
usually as single spikes i n the dense moss carpet which i s c h a r a c t e r i s t i c 
of t h i s group. The bryophytes are widely represented, especially 
Hylocomium splendens (which has constancy IV to the group), Dicranum 
scoparium, Mnium hornum Aulacomnium palustre, Polytrichum jun i.perinum 
Sphagnum spp., Lophocolea cuspidata, Frullaoia tamarisci, Diplophyllum 
albicans and Scapania g r a c i l i s , a l l of which are recorded from fiv e or 
more releves. Herb and dwarf shrub cover i s generally not high, about 
70%, with frequent Calluna, Juncus squarrosus, Festuca vivipara and 
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Sieglingia decumbens, and only where Calluna i s well-developed does i t 
a t t a i n a height of 0.3m. The community i s found, usually, on shallow, 
well-humified peat or shallow s o i l s , with pH range 4.0 to 6.6 (mean 5.1). 
Due to the great bryophyte di v e r s i t y , this i s a r e l a t i v e l y species-rich, 
vegetation with 22 species per releve. 
This type of heath was only recorded from Mainland and Whalsay, at 
altitudes up to 76m. I t generally occurs above 30m, being found at 
sea-level only near Loch of Strom (releves 165, 169). 
The Grassland group 5.4.2.6.2.(Nardus grasslands, typical) i s very 
closely related to th i s community and appears to replace i t at low 
altitudes generally. 
Along roadsides, a form of this heath, usually lacking Polytricfaum 
formosum, i s found. E s s e n t i a l l y the c h a r a c t e r i s t i c species are present, 
but due to the disturbing effects of sheep and vehicles, the vegetation 
tends to be a short-cropped sward of grasses such as Agrostis tenuis, 
Nardus s t r i c t a , Festuca vivipara and Sieglingia decumbens, with the 
aero .carpous mosses which can e x i s t on the thin s o i l s at the edge of the 
roadside, e.gBryum argenteum, Barbula f a l l a x and Polytrichum urnigerum. 
I t appears that this community should be placed i n the Yiolion_caninae 
Schwick (41) em.Prsg.49. 
The Nardo-Callunetea c l a s s character species (Jones 1973) are well ================ 
represented i n Nardus, Sieglingia decumbens. Potentilla erecta, Calluma 
vulgaris and Carex p i l u l i f e r a . The al l i a n c e to which they have been 
assigned, embraces those herb (as opposed to dwarf shrub) - r i c h heaths 
which are nutrient enriched (even i f only s l i g h t l y ) and i s characterised 
by Polygala s e r p y l l i f o l i a , Luzula multiflora, Galium saxatile and Juncus 
squarrosus. These are a l l present i n these Polytrichum formosum heaths. 
Jones (1973) gives other character species (see Chapter 4) but a l l have 
very limited occurrences i n Shetland except for Carex ovalis which i s found 
i n enriched grassy habitats, and Dactyloichismaculata ssp.ericetorum which 
occurs i n wetter, more a c i d i c heath than t h i s . 
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The placing of these heaths within an association proved rather 
d i f f i c u l t due to overlap between written accounts but they have been 
tenuously assigned to the Nardo^Juncetumsquarrosj (Nordh.20) B uk 42, 
vegetation dominated by Nardus tufts and Juncus squaryofei'srosettes. In 
B r i t a i n t h i s association i s subatlantic/atlantic i n extent, and has been 
recorded on F a i r I s l e (Jones 1973). I t i s possible that these Shetland 
heaths may include some d r i e r examples of the Nardo-Galietum_saxatii4,s, a 
closely related community of d r i e r s o i l s , but only further data could 
make th i s c l e a r . 
. The Nardo-Juncetum_sguarrosi Association described by Birks on Skye 
(1973) combines the Nardo-Juncetum_squarrosi Buker 42, with the Nardetum 
subalEimyn McV and R a t c l i f f e 1962, and the Juncetum sguareosiNordhagen 
22. I t resembles the Shetland form i n the codominance of Nardus and 
Juncus squarrosus, with constant Galium saxatile and Potentilla erecta. 
but has higher abundance.of Rhacomitrium lanuginosumAv- accinium myrtillus, 
Viola r i v i n i a n a Agrostis tenuis and Polytrichum alpinum. In the Shetland 
l i s t s , the l a t t e r two seem to be replaced by Agrostis canina and Polytrichum 
formosum respectively. 
The constancy of A.canina i s seen i n the Nardetum_subalginum and the 
Juncetum_sguarosi Association (McVean and R a t c l i f f e 1962) but i n mainland 
Scottish heaths Rhytidiadelphus squarrosus plays a much greater part than 
i t does i n Shetland heaths, where R.loreus i s constant throughout most 
types, Rtloreus i s found i n the wetter Juncus squarrosus communities 
of the Scottish Highlands, These l a t t e r communities are richer i n bryophytes, 
and hence more similar to the Shetland vegetation, than i s the Skye data. 
The Deschampsia flexuosa grassland nodum found on Hoy (Prentice & 
P r e n t i c e 1975) may be part of the Polytrichum^ formosum heaths, where Nardus 
i s replaced by D.flexuosa. Further data i s necessary to make this clear. 
The associalliondescribed by Jones on Widdybank F e l l provides the 
closest l i s t s for th i s heath. Although there i s insuffient data to 
distinguish her subassoCiation, i t i s P^rc^bablethat the subassociation 
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^'2iii®*22y?_S*5^*ii5£ found. 
These heaths have thus been assigned to the same association as the 
Sphagnum-rich Nardus grasslands (Grassland group 5.4.2.6.1.). The 
grassland representatives of the association however, are found at lower 
altit u d e s and have frequent occurrences of species more typical of Molinio-
Arrhenathe.Jetea communities, e.glEuiymcfalum praelo ngum, Sa' ginaiProcumbens 
Acrociadium cuspidatum,^ Succisa pratensis and Rhytidiadelphus squarrosus. 
The present heaths, conversely, have Empetrum nigrum, Tricto'phorum 
cespitosum and Cladonia spp., indicating their a l l i a n c e s with the wetter 
heath and blanket bog communities. 
5.8.2.2.Wet heath Releves 665-311 
This small group i s representative of a very d i s t i n c t i v e Shetland 
community found on more or l e s s l e v e l ground on well humified shallow peat. 
I t i s c h a r a c t e r i s t i c a l l y found in small patches, i n hollows or st r i p s 
i n areas of blanket bog, where the peat i s not as deep, and s l i g h t flushing 
of the s o i l surface can occur. 
A large number of species have constancy V; Nardus s t r i c t a , Potentilla 
erects., Calluna vulgaris, Trichophorum cespitosum, Narthecium ossifragum. 
E r i c a t e t r a l i x , Carex paaicea and Sieglingia decumbens, while Molinia caerulea, 
Eriophorum angustifolium and Diploph^lum albicans are a l l common (constancy I v ) . 
This combination of the constant species differentiates the 
community from a l l other heath ones, as does the presence of occasionally 
of blanket bog species such as Pleumzia purpurea. Camp yla'pus flexuosus and 
Sphagnum spp. 
The vegetation i s a carpet of bryophyte cushions of Campylopus flexuosus 
C.brevipilus and Sphagnum capillaceum being p a r t i c u l a r l y prominent with the 
grassland herbs interspersed. I t i s an extremely species-rich form of heath; 
average per releve^ being 29, and was recorded between 7.6m and 45m on granite 
(releve 665) and sandstone. The "granite" releve was recorded from the 
upper a l t i t i i d i n a l l i m i t found for this community - lichens, Rhacomitrium 
-192-
la:n uginosum and Pleurozia purpurea have increased cover, and the releve^ 
i s c l e a r l y r e l a t e d t o the "Momt'.ane" heaths of groups 5.8.2.5 and to the 
flushes group 5.8.2.6. 
I t was recorded from Mainland, Bressay and Whalsay; i t i s probably 
not very common a t a l l i n the Islands. On shallow peat generally, b e t t e r 
drainage gives r i s e t o the communities described l a t e r , w h i l e deep peat 
supports t r u e blanket bog flushes (see group 5.6.2.4). 
This community has been assigned t o the N a r t h e c i o - E r i c e t u m _ t e t r a l i c i s 
Moore (1964)1968. I t i s a type of vegetation found on shallow, w e l l 
humified peat and thus f i t s i n t o E n . c i o n _ t e t r a l i c i s Schwick.33, but has a 
number of species more t y p i c a l of deeper peat communities o f the Erico-
— ^ — — — 
Sghagnion,viz: Sphagnum rubellum, Rhacomitrium lanuginsoum, Pinguicula 
v u l g a r i s . Moore (1968) also gives a group of species which occur i n both 
the E r i c i o n and the Pleurozia purpurea-Erica t e t r a l i x Association Br.-Bl e t 
s s s s s s s ^ * • 
Tx.1952 ( i . e . h i s Table 1, columns 1-4, 7-9). Of these a number are found 
i n t h i s Shetland vegetation: P o t e n t i l l a erecta, Carex panicea, Polygala 
s e r p y l l i f o l i a , P e d i c u l a r i s s y l v a t i c a and Succisa pratensis are a l l common, 
whi l e Carex panicea i s one of the d i f f e r e n t i a l s of the community. I t has 
constancy IV t o the releves assigned by Moore t o the Jlfarthecio;;Ericetum 
t e t r a l i c i s . 
However, character species o f the E r i c i o n - t e t r a l i c i s have higher 
constancy i n Shetland wet heath than those of the Erico^Sghagnion, e.g. 
Erica t e t r a l i x , Trichophorum cespitosum and Juncus squarrosus, while 
S2ii^Sriftal±a character species are v i r t u a l l y absent. Sphagnum rubellum, 
a c h a r a c t e r i s t i c species o f the l a t t e r order does occur i n the Najthecio-
Erice±UlD_±e±ralicia.lMoore 1968). Sphagnum compactum, an E r i c | t a l i a 
character species, was not recorded i n the present survey. 
Jones (1973) describes a "nodum w i t h Erica and Trichophorum" on 
Widdybank F e l l . She f i n d s s i m i l a r d i f f i c u l t i e s i n d i f f e r e n t i a l s between 
E r i c i o n and Erico^Sphagnion communities there, but places the nodum w i t h i n 
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the Narthecio;Ericetum_tetM 
This nodum resembles the Shetland community i n the d i f f e r e n t i a l 
species group i n c l u d i n g Erica t e t r a l i x , Trichophorum cespitosum. Narthecium 
ossifragum, Calluna v u l g a r i s , Eriophorum angustifolium, Cladonia u n c i a l i s , 
Juhcus squarrosus and Nardus s t r i c t a . I t i s d i f f e r e n t , however, i n t h a t 
Sphagnum tenellum and Rhacomitrium lanuginosum are common i n Teesdale, 
w h i l e r a r e i n the Shetland heath. Conversely the l a t t e r community has a 
much higher cover of Molinia caerulea, Carex panicea, and S i e g l i n igia 
decumbens. The f i r s t two species are t y p i c a l E r i c i o n _ t e t r a l i c i s members, 
wh i l e the abundance and frequency of S i e g l i n g i a i n t h i s and other communities 
o f the present study appears t o be a Shetland c h a r a c t e r i s t i c . Clapham,Tutin 
and Warburg (1962) g i v e i t s h a b i t a t as "a c i d grassland: l o c a l l y on damp, base-
r i c h s o i l s ... less peaty h a b i t a t s than Nardus" . I t appears t h a t i n 
Shetland i t occurs i n very s i m i l a r h a b i t a t s to Nardus, although i t i s more 
common where f l u s h i n g o f the s o i l or peat takes place. I n t h i s case i t 
may r e f l e c t the closeness of t h i s community to the flushes of group 5.8.2.6 
i n the Cari c i o n _ d a v a l l i a n a e . 
This community i s c l o s e l y r e l a t e d to McVean and R a t c l i f f e ' s Molineto-
Callunetum (McVean and Ra.tcliffe 1962). Their vegetation of hollows and bog 
f l a t s however has less Nardus, Carex panicea and S i e g l i n g i a than the 
Shetland heath, w i t h an o v e r a l l species number t h a t i s also lower (18 
against 29 species per r e l e v e ) . 
There i s greater s i m i l a r i t y t o t h i s association as found on Skye 
( B i r k s 1973) and Hoy (Prentice and Prentice 1975). I n the fonner d e s c r i p t i o n 
the presence o f "fen p l a n t s " such as Carex panicea i s noted as i n d i c a t i v e 
of some water movement, as seems also to be the case i n Shetland. 
The Molinieto^Callunetum Association has been placed w i t h i n the 
Narthecio-Ericetum t e t r a l i c i s (Jones 1973); t h i s "would support the 
p l a c i n g o f the Shetland wet heaths. 
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5.8.2.3.Calluna-Eriophorum "heaths" Releves 115-709 
This i s the most widespread type of heath found i n Shetland; 
recorded from 25m up t o 225m. Calluna and Eriophorum ang u s t i f o l i u m are 
constant and o f t e n cordominant i n the herb and shrub l a y e r and Sphagnum spp. 
( e s p e c i a l l y Sphagnum capillaceum), Hypnum cupressiforme var.ericetorum, 
Rhytidiadelphus loreus and Scapania g r a c i l i s form a dense bryophyte l a y e r . 
Trichophorum cespitosum and Erica t e t r a l i x are common. 
Two groups can be d i s t i n g u i s h e d dependent on the ground water. 
I n the d r i e r p a r t s , where the more sloping ground allows run o f f of 
surface water, a community dominated by Sphagnum capillaceum, Calluna and 
Empetrum nigrum i s found (group 5.8.2.3.1.), while the hollows and 
channels support a vegetation w i t h less species d i v e r s i t y but where 
Rhacomitrium languinosum and Calluna are dominant (group 5.8.2.3.2.) 
Both are ex t e n s i v e l y grazed by sheep and, i n some cases, by ponies. 
.8.2.3.1.Sphagnum capillaceum community Releves 115-365 
As mentioned e a r l i e r the d r i e r , sloping areas of the Calluna-
Eriophorum heathland have a high cover of Sphagnum capillaceum. Cushions 
of t h i s moss and clumps of Scapania g r a c i l i s and Hylocomium splendens form a 
dense, hummocky moss l a y e r (<'80% cover) over which a number of constant 
species form a lush and r e l a t i v e l y t a l l herb cover (<0.3m). Of constancy 
V t o t h i s community are Nardus s t r i c t a , P o t e n t i l l a erecta, Calluna v u l g a r i s , 
Plagiothecium undulatum. Sphagnum capillaceum, Empetrum nigrum, Juncus 
squarrosus, Calypogeia muellerana, and Eriophorum angustifolium. Empetrum 
nigrum, although present i n Group 5.8.2.3.2. and Group 5.8.2.3.5. has i t s 
optimum i n t h i s community forming extensive patches i n places. 
The mean pH of the r o o t i n g layer i s 5.2 and the community i s found 
between 25m and 82m. Below t h i s a l t i t u d e Nardus cover increases and 
Nardus grassland or Polytrichum formosum heaths are found, while at higher 
a l t i t u d e s blanket bog and the d r i e r , montane heaths form. 
The peat d r i e s out a t times and i s shallow ( >-lm deep) and not w e l l 
h umified. 
-195-
The community has been reporded from North Mainland ( i n c l u d i n g Walls) 
and Bressay. A very s i m i l a r blanket bog community has been recorded from 
other p a r t s o f S.Shetland (see Blanket Bog, Group 5.6.2.3.1.). 
This i s a d i f f i c u l t community t o i d e n t i f y w i t h respect t o other, 
e s t a b l i s h e d groupis of vegetation. As has been pointed out, i t i s found . 
on d r i e r , borders of blanket bog and Shetland Ca1luna-Eriophorum heath, 
and as such has many o f the c h a r a c t e r i s t i c species of both types of 
vege t a t i o n , i . e . o f the Erico-Sphagnion Moore 1968, and the Calluno-
==s:s===s======= ======= 
Eriophoretum and Empetreto-Eriophoretum Associations of McVean and 
R a t c l i f f e (1962) placed w i t h i n the Sphagnion f u s c i Br.-Bl.(15 20 em.Moore 
=============== 
(1964)1968 (Jones 1973). 
Sghagnetalia_nagellanici species are not w e l l represented, possibly 
because the community i s found on shallower peat than i s t y p i c a l of the 
order. Of the l i s t given by Jones (1973) only Eriophorum vaginatUm and 
Sphagnum recurvum occur and these r a r e l y , while Calypogeia m uellerana. ( c . f . 
C.sphagnicola i n Moore's l i s t s ) i s constant. 
MdVean and R a t c l i f f e ' s Calluneto;;Eriophoretum ( i n p a r t i c u l a r as 
found on Skye ( B i r k s 1973)) has a c h a r a c t e r i s t i c a l l y high constancy of 
Sphagnum capillaceum, as w e l l as Calluna. Hylocomium splendens. Pleurozium 
s c h r e b e r i , Empetrum nigrum, Eriophorum vaginaturn and Rhytjdiadelphus loreus, 
w i t h the absence of Narthecium ossifragum, Trichophorum cespitosum and 
Eriophorum a n g u s t i f o l i u m of the w e t t e r Trichoghoro-Erioghoretum ( E r i c o ; 
Sphagnetum_magellanici Moore 1968 see 5.8.2.3.2.). I n the Shetland 
community there i s very l i t t l e Eriophorum vaginatum, but Eriophorum 
a n g u s t i f o l i u m i s constant, w h i l e the vegetation as a whole does not cover 
the l a r g e areas recognised f o r the S c o t t i s h communities. 
. Rubus chamaemorus i s constant i n the l i s t given by Moore (1968, Table 1 
coloumn 21) f o r the combined Calluno-Erioghoretum and Emgetreto-Erioghoretum 
McVean and R a t c l i f f e 1962. This i s a Sphagnion_fusci d i f f e r e n t i a l but was-
not recorded i n the Shetland survey. 
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The community has c l o s e r a f f i n i t i e s w i t h the Erico-Sphagnion, the 
f o l l o w i n g character species and d i f f e r e n t i a l s o f which are present 
(Moore 1968): o * 
Constancy 
Sphagnum papillosum I I 
Mo l i n i a caerulea I I 
Eriophorum a n g u s t i f o l i u m V 
Hyprum cupressiforme V 
Cladohia impexa -
Narthecium ossifragum 
Sphagnum plumulosum 
Campylopus flexuosus 
Birse (1973) records one releve from the Mainland of Shetland t h a t he 
assigns t o a Shetland race o f the y a c c i n i o ; E r i c e t u m _ t e t r a l i c i s . This 
community he describes as having abundant Sphagnum capillaceum but lac k i n g 
E r i c a t e t r a l i x . 
Jones (1973) c i t e s the s i m i l a r i t i e s between t h i s association and the 
d i f f e r e n t i a t e s the former by the presence 
of Juncus squarrosus,Rhytidiadelphus loreus, Plagiothecium undulatum, 
P t i l i d i u m c i l j a r e and Hylocomium splendens. Of these only P t i l i d i u m does 
not occur i n the community; the remaining three have t h e i r optimal 
development here. She gives the a l t i d u i n a l range of the association as 
381m t o 762m; due t o the c l i m a t i c changes mentioned i n Chapter 2. This 
l i m i t must be extended t o 24m f o r a Shetland race. 
This group, however, mostly c l o s e l y resembles the juncetosum^sguarrosi 
subassociation o f Lewis' Emgetrum-RhYtidiadelphus Association 1976. As 
o u t l i n e d i n Chapter 5.6 t h i s new syntaxon embraces the vegetation described 
by Birae as "a Shetland race" o f the V a c c i n i o ^ E r i c e t u m t e t r a l i c i s ^ 
The juncetosum sguarrosi i s d i f f e r e n t i a t e d i n the Northern I s l e s by 
Juncus squarrosus, Plagiothecium undulatum, Luzula m u l t i f l o r a and Wi ium 
ho mum. I n the Southern I s l e s however these do not hold so c o n s i s t e n t l y . 
Juncus squarrosus i s present throughout the heathcommunities t h a t have been 
assigned t o the Oxycocco^Sphagnetea, and i s also constant t o the f o l l o w i n g 
group (5.8.2.3.2.) which has been assigned t o the subassociation j:hacomitretosum_ 
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l a n i i g i n o s i o f t h i s same as s o c i a t i o n . M.n ium hornum and Luzula m u l t i f l o r a 
are common but not ex c l u s i v e t o the subassociation. Plagiothecium 
undulatum, however, i s a t r u e d i f f e r e n t i a l between t h i s and the f o l l o w i n g 
group, and thus between the two subassociations w i t h i n heath vegetation. 
,8.2.3.2.Wet,Rhacomitrium heath Releves 376-709 
Rhacomitrium lanuginosum appears t o have optimal development i n two 
q u i t e d i s t i n c t h a b i t a t s and communities i n Shetland. One i s a t high 
a l t i t u d e s , where i t forms dense, hummocky carpets, while the second i s the 
present s i t u a t i o n on wet, humified peat. 
This vegetation i s c h a r a c t e r i s t i c of hollows or channels i n the d r i e r , 
more extensive heaths where drainage i s impeded and, to some extent, 
waterlogging occurs. Mean pH i s 4.7 and species average i s only 19 per 
releve", o f which the Gramineae, Juncaceae and Erioporum spp. form a 
co n s i s t e n t p r o p o r t i o n . 
Of constancy V are Calluna v u l g a r i s (which i s us u a l l y dominant), 
P o t e n t i l l a erecta,Eriophorum a n g u s t i f o l i u m and Rhacomitrium lanuginosum. 
w h i l e Trichbphorum cespitosum. Erica t e ' t r a l i x , Empetrum nigrum and Juncus 
squarrosus are a l l common. The herb/dwarf shrub l a y e r i s generally an 
open carpet o f heather, w i t h a dense moss lay e r i n which t u f t s o f 
Rhacomitrium lanuginosum predominate over a s c a t t e r i n g of diverse bryophytes. 
Lepidozia pinnata, Odontoschisma sphagni, Calypogeia muellerana, Mylia 
r • 
anomala, M . t a y l g i , Lophozia ventricosa and F r u l l a i . i a tamariscl are l i v e r w o r t s 
which appear f r e q u e n t l y i n t h i s community. 
Lichens are commonly found, although w i t h low cover, u s u a l l y present 
as s t r a g g l i n g threads among the mosses. Cladonia impexa, C.uncialis and 
C.tenuis are the most f r e q u e n t l y recorded. 
These heaths extend over wide areas, recorded between 24m and 225m from 
N.Mainland, Bressay and Whalsay, on g r a n i t e , sandstone and gneiss. 
The character a n d d i f f e r e n t i a l species of the Erico-Sghagnion are 
w e l l represented i n t h i s community. Those given by Moore (1968), and 
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present, are l i s t e d below, w i t h t h e i r constancies i n t h i s Shetland heath: 
Cbnatancy 
Sphagnum papillosum 
S.plumulosum -
Hyprum. cupressiforme IV 
Campylopus flexUosus I I 
Odontoschisma sphagni I I 
M o l i n i a caerulea I I 
Eriophorum a n g u s t i f o l i u m IV 
Narthecium ossifragum I I I 
Cladonia impexa I I 
Empetrum nigrum and Rhacomitrium languginosum can occur i n both a l l i a n c e s 
o f the Iphagnetalia (Moore 1968, Table 1). 
B i r s e (1973, pers.comm.) assigns most of the blanket bog vegetation 
he examined near Sullom Voe t o the Erico^Sghagnetum^magellanici Moore 1968. 
This a s s o c i a t i o n was created t o embrace a l l forms o f " f l a t s " and hummock-form-
i n g r a i s e d bog, and appears t o be s i m i l a r t o t h a t represented by t h i s 
community. . 
( B i r s e 1973) f i n d s t h a t t h i s Western European blanket bog i s 
dominated by e i t h e r Calluna or Rhacomitrium or both, and d i s t i n g u i s h e s 
the v e g e t a t i o n i n Shetland by the abundance of Eriophorum angustifolium, 
the constancy, o f Scapania g r a c i l i s and the low frequency of Narthecium 
ossifragum. He also notes the constancy o f Empetrum nigrum and Rhytidiadelphus 
loreus i n Shetland vege t a t i o n . A l l these points are endorsed by the data 
from the present heath community. 
Jones (1973) describes a "nodum w i t h Empetrum and Sphagnum recurvum", 
which i s d i f f e r e n t i a t e d by a number of bryophytes i n c l u d i n g Lophozia 
ve^?tricosa. Sphagnum recurvum, Plagiothecium undulatum, Anlacomru-um p a l u s t r e , 
Rhytidiadelphus lor e u s , Hyprum ericetorum, Pleurozium schreberi, P t i l i d u m 
c i l i a r e and Campylopus flexuosus. These are a l l present i n t h i s Shetland 
community, and the whole nodum appears t o resemble the l a t t e r c l o s e l y . 
This was placed by Jones i n the Erico;Sghagnetum_magellanici although i t s 
s i m i l a r i t y t o the P l e u r o z i a _ g u r g u r e a ; E r i c a _ t e t r a l i x Association and the 
V a c o i n i o - E r i c e t u m _ t e t r a l i c i s was noted. 
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The Trichophoreto-cdlunetum McV.et R.1962 i n the E r i c i o n t e t r a l i c i s , 
and T a l l i s ' Rhacondtrium-Cladina and Drosera-Narthecium Nodum ( T a l l i s 1969) 
appear t o have s i m i l a r constants, but they have greater dominance by 
Sphagna arid lower Empetrum cover and frequency. 
Lewis (1976) describes a rhacomitretosum_languinosi subassociation 
w i t h i n lier Emgetrum-Rh^tidiadelghu^ Association. Although c l e a r l y r e l a t e d 
t o the present heat vegetation, there are a number of v i t a l d i f f e r e n c e s 
between the subassociation and the present data, which lead t o pla c i n g 
the l a t t e r i n the Erico;;Sghagnetum_magellanici. 
a) Reduced frequency o f Empetrum and Rhytidiadelphus here. 
b) V i r t u a l absence o f Erica cinerea, which i s constant t o the 
subassociation i n the North. 
c ) Abundance of Juncus squarrosus and Molinia caerulea, which 
are absent i n the North. 
Moore (1968) d i v i d e s the Erico-Sghagnetum_magellanici i n t o three 
races, of which the s u b - a t l a n t i c form w i t h Narthecium and Sphagnum 
recurvum i s present i n B r i t a i n . (The extreme a t l a n t i c race occurs i n 
I r e l a n d . ) 
This widespread Rhacomitrium heath can t e n t a t i v e l y be divide d i n t o 
the three subassociations recognised by Birse (1973) at Sullom. At a 
number o f flushed s i t e s there are Molinia caerulea and Carex panicea 
which c h a r a c t e r i s e the "subassociation w i t h M o l i n i a " (releves 374-370); 
the t y p i c a l subassociation, w i t h dominant Sphagna i s occasional (releves 
178-708); the remainder f a l l i n t o the Cladonia u n c i a l i s subassociation 
w i t h Cladonia spp. and Rhacomitrium. This also f o l l o w s the d e s c r i p t i o n 
f o r lowland S c o t t i s h vegetation given by Birse and Robertson (1976). 
5.8.2.4.Agrostis t e n u i s heaths Releve's 232-704 
This group contains a v a r i e t y of communities which have been brought 
together f o r d e s c r i p t i v e purposes by the constancy of P o t e n t i l l a erecta, 
Calluna v u l g a r i s , Festuca v i v i p a r a , F.rubra and Agr o s t i s tenuis i n a l l types. 
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With l o c a l l y frequent Sieglingia decumbens. Nardua s t r i c t a . Agrostls 
. canina, Holcus lanatus. Anthoxanthum odoratum and Aira praecox they are 
e s s e n t i a l l y g r a s s - i l c h heaths, although, i n places, Calluna bushes may 
dominate the/structure of the comfflunlty. 
This i s the most widespread of Shetland heaths, being }recorded from 
a l l p arts of llainland, Whalsay, Muckle Roe and Mousa i n one or more of i t s 
forms. 
.8.2.4.1.Species-poor communi ty Releves 232-667 
This i s a community which seems d i f f i c u l t to characterise. I t I s 
found on steep slopes or over thin peat or s o i l where I t appears that 
Calluna vulgaris and Festuca rubra can become dominant or co-dondnant 
while other speicies occur only sparsely. Only these two plants have 
constancy V to the conmunlty with P o t e n t i l l a erecta and Agrostls tenuis 
constancy IV. 
The heather usually forms dense clumps (vegetation 0.3m high 
was recorded) among, and below, which herbs such as Jasione aontana-. 
Thymus drucel, P b t e n t l l l a erecta, Galium saxatile and .Viola rlviniana, and 
the bryophytes Hylocomium splendens,Euvrihchtua j»aaA.09sAm and Mnium homum 
are scattered. 
The land i s not always e a s i l y accessible to sheep and i n th e i r 
absence a number of species of limited Shetland distribution can thrive, 
e.g.Oxalls acetosella and Lonicera periclymenum. 
This community was recorded f ffom the slopes above the Bum of Valay^re, 
Mainland. This s i t e contains a number of species f a l l i n g into the l a t t e r 
category and a further releve. not Included i n the table also contains 
many unusual bryophytes. 
Releve:325 Burn of Valayre. HU 369 693 . 
2m^  slope 80° altitude 45m 
Viola r i v l n l a n a 
Thymus drucei 
Thalictrum alpinum 
Blechnum spicant 
Oxalis acetosella 
Sphagnumplunulosum 1 
S capillaceum 1 
S palustre 1 
P e l l i a fabbroniana 1 
Amphldlum mouge.oti 2 
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Deschampsia flexuosa 1 Brachytheciumplumulosum 
Anthoxanthum odoratum 1 Minium horMun 
P o t e n t i l l a erecta 1 M.punctatum 
Carex p u l i c a r i s 1 Polytrichum commune 
Calluna v u l g a r i s + P.epiphylla 
Pinguicula v u l g a r i s + Rhytidiadelphus loreus 
Luzula m u l t i f l o r a + Hylocomium splendens 
. Festuca v i v i p a r a + P h i l o i o t i s fontana 
. F.rubra + Bryum pallens 
Galium s a x a t i l e + Anoectangium compactum 
Sagina procumbens + B l l n d i a acuta + 
Tavaxacum sp. + Sacoagjcna .vit£cul6&a + 
Veronica o f f i c i n a l i s + F r u l l a n i a t a t t a r i s c l + 
Carex lepidocappa . + B r e u t e l i a chrysocoma + 
Euphrasia agg. + Dicranum bonjeanisj) + 
Hypnum ericetoxum + 
S e l a g i n e l l a selaglnoides + 
The s o i l i s always damp and t h i n , over gneiss, sandstona, g r a n i t o o r 
limestone, fitoan pH recorded was 5.7 (range 5.0 -6.7). 
Ttiia appears t o be a community defined. e c o l o g i c a l l y r a t h e r than wholly 
f l o r i s t i c a l l y , the releves being u n i t e d by t h e i r unusual s i t u a t i o n s , and 
hence the l i m i t e d types o f p l a n t s which can occupy them. ISiese seem 
ge n e r a l l y t o be "pioneer" species which can enter and grow i n d i f f i c u l t 
h a b i t a t s . 
•nie community has been ascribed t o the E r i c e t o ^ a r i c e t j m _ b l n e r v i s B r . - B l . 
et.Tx (50).1952. I t c l o s e l y resembles the Callunetum_,vulgaxis HcVean and 
R a t c l i f f e 1962 I n t h a t I t has a low species number. I s domliiated by Calluna 
and has - occurrences of herbs such as Lotus c o m l c u l a t u s and Jaslone montana. 
E r i c a cinerea i s occasional.&i Nardus s t r i c t a i s reduced i n abundance, thus 
agreeing w i t h the d e s c r i p t i o n s of t h i s a s s o c i a t i o n from Scotland (McVean and 
R a t c l i f f e 1962) and Skye ( B l r k s 1973). I t d i f f e r s i n the absence of the 
bryophytes Pleurozlxim schreberi and Hypn um cupresslforme var.erlcetorum 
which are constant t o the previous d e s c r i p t i o n s . 
B i r s e (1973) described the t y p i c a l subassociation o f the 
C a r i c i b i n e r v i s - E r i c e t u m cinereae from Baltasound and a f u r t h e r subassociation 
low i n species numbers, d i f f e r e n t i a t e d by the presence of Viola r i v i n a n a . 
Thymus d r u c e i and Hypericum pulchrum. 
I t i s f e l t t h a t . b o t h these subassociations may be found w i t h i n t h i s 
small community; the d i f f e r e n t i a l s o f the second do occur, but there i s 
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i n s u f f i c i e n t data t o be conelusive. 
Releves 318, 322 and 232 seem most s i m i l a r t o the subassociation 
w i t h V i o l a r i v i n i a n a . 
52r^°I?2iiyD2^^2 class characters are poorly represnted although a l l 
given by B i r s e (1973) do occur. This i s probably due to the heterogeneous 
nature of t h i s community. With f u r t h e r releves from Calluna-dominated 
communities i t would probably be possible to.separate t h a t p a r t o f the 
vegetation representing t r u l y a t l a n t i c heather moor from t h a t p a r t which i s 
t r a n s i t i o n a l t o vegetation o f block screes and c l i f f s . I t i s s i g n i f i c a n t 
t h a t w i t h i n the E r i c i o n cinereae, Prentice and Prentice (1975) d i s t i n g u i s h 
a=sss==sssBSs=ss 
an a s s o c i a t i o n o f Calluna dominated vegetation on block scree. Their 
o r d i n a t i o n a n a l y s i s shows a close r e l a t i o n s h i p between t h i s and Callunetum 
v u l j f j j i Sj 
.8.2.4.2.Carex p i l u l i f e r a community Releves 912-046 
This i s the t y p i c a l middle a l t i t u d e "dry" heath found i n southern 
Shetland, and recorded throughout North Mainland. Between 38m and 115m 
the t h i n n e r peat i s covered by r o l l i n g expanses o f vegetation dominated by 
Calluna v u l g a r i s , but where Carex p i l u l i f e r a , A g rostis t e n u i s , and Festuca 
v i v i p a r a are common. The community was found on Muckle Roe a t only 18m, 
but here Carex p i l u l i f e r a i s absent. 
This releve i s r e l a t e d t o the Maritime heaths i n the next group, but 
has been placed here on i t s lower species number and lack of a number of 
the "maritime" i n d i c a t o r s . 
The vegetation i s low (<r76mm) w i t h open patches; herb cover averages 
only 70% w h i l e bryophytes only cover about 40% ground u s u a l l y . Grazing 
by sheep i n q u i t e i n t e n s i v e ; pH mean i s 5.4. 
Apart from the constant species mentioned above few others occur 
a t a l l r e g u l a r l y , v i z . P o t e n t i l l a erecta, Galium s a x a t i l e , A g r o s t i s canina 
ssp.montana and the bryophytes Hypnum ericetoP!-m, Di:p.lophyllum albicans and 
Hylocomium splendens. 
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Among the more uncommon Shetland species occurring i n t h i s community 
are Vaccinlum m y r t i l i u s , Sagina subulata, Leucobryum glaucum- • and Polytrichum 
p i l i f e r u m . 
Lichens are frequent and v a r i e d , c h i e f l y Cladonia spp.(especially, 
Cladonia impexa, C f u r c a t a , C . u n c i a l i s , C.coccifera) and C o m i c u l a r i a muricata. 
This coimnunity was recorded only on g r a n i t e and sandstone; . t h i s 
probably r e f l e c t s simply the g e o l o g i c a l base of the land a t t h i s a l t i t u d e 
i n S.Shetland and not the p r e f e r e n t i a l rock type of the coimnunity. I t i s 
probably present i n South Mainland, e.g. i n the Scousbrough area on t h i n 
peat and where the e f f e c t s o f the sea do not have great i n f l u e n c e . 
This vegetation o f any heaths has been assigned t o the E r i c e t o -
Q*£i2®*iJ5_5iD§£Yis Br.-B l . e t Tx.(50)1952, f o l l o w i n g the works o f Birse (1973) 
at Sullom Voe. He only published three releves from the area, a l l of which 
he ascribed t o the subassociation w i t h Molinia caierulea. 
However, a t Baltasound, on the t h i n n e r s o i l s and peat, Birse and 
Robertson (1973) d i s t i n g u i s h f u r t h e r subassociations, w i t h a number of 
releves c l e a r l y t r a n s i t i o n a l , possessing various permutations of the 
d i f f e r e n t i a l species. 
I t i s possible t h a t only releve 668 from the present study could 
be placed i n the subassociation w i t h M o l i n i a caerulea, and 661 i n the 
subassociation w i t h V i o l a r i v i n i a n a but i t i s f e l t t h a t the parent association, 
o n l y , can be defined a t present. 
The A t l a n t i c , Eu-oceanic dwarf shrub heaths assigned t o the E r i c i o n 
cinereae by Etcher 1943, are characterised by high constancies of * a t l a n t i c ' ======== 
species such as Carex b i n e r v i s , Empetrum nigrum. Dactylorchis, roaculata ssp. 
ericetorum., S e l a g i n e l l a seiagjnoides, Rhacomitrium lanuginosum, Rhytidiadelphus 
l o r e u s , Pleurozia purpurea and Eric a cinerea (Gimingham 1964a). Of these, 
only Carex b i n e r v i s i s at a l l common i n t h i s community, although a l l occur 
a t l e a s t once. 
I t would appear, then, t h a t these heaths are not sharply defined w i t h i n 
B^cher's c l a s s i f i c a t i o n . 
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The 95^1unetum_vulgaris Association McVean and R a t c l i f f e 1962, includes 
the E r i c e t o ^ C a r i c e t u m b i n e r v i s Br.-Bl.et Tx.l952 i n p a r t , but i s dominated by 
Calluna. P o t e n t i l l a e r ecta, Hypnum cupressiforme var.ericetorum and Pleurozium 
schreberi are constant w i t h Carex b i n e r v i s and A g r o s t i s tenuis. (Birks 1973) 
The Skye veget a t i o n assigned t o t h i s S c o t t i s h nodum i s much more s i m i l a r t o 
th a t i n Shetland than i s t h a t o f the o r i g i n a l d e s c r i p t i o n i n p a r t i c u l a r by 
i t s higher grass cover, v i z : A g r o s t i s canina, A.tenuis, Festuca rubra and 
F.v i v i p a r a , but the absence o f Nardus s t r i c t a and Carex p i l u l i f e r a from 
B i r k s ' d e s c r i p t i o n i s important. These are d i s t i n c t i v e features of the 
Shetland community. Nardus i s present i n the Callunetum_on Hoy (Prentice and 
Prentice 1975), The increased grass cover i n Shetland may be i n d i c a t i v e 
of g r e a t e r grazing pressure, and the community's r e l a t i o n s h i p s w i t h the 
6iI22*2l?§stucetum McV. & R.1962. 
I t i s however, the v i r t u a l absence of Erica cinerea, Pleurozium schreberi 
and Dicranu:!" scoparium from the Shetland community t h a t d i s t i n g u i s h e s i t 
from other d e s c r i p t i o n s w i t h i n r e l a t i o n groups. This seems t o i n d i c a t e 
t h a t the community i s less s t r o n g l y oceanic than one might expect t o f i n d 
i n Shetland, i t i s no t i c e a b l e t h a t Erica cinerea i s reduced i n abundance 
i n many communities, e.g.Callunetum_vulgaris (group 5.8.2.4.1.). 
The d e s c r i p t i o n o f the Ericeto-Caricetum b i n e r v i s (Pethybridge and 
Praeger 1905) Br.-Bl.et Tx.50, by the German authors i n 1952 places i t 
w i t h i n the U l i c i o n ranae Duvlgneaud 44, an a l l i a n c e of heaths of Southern ============= 
B r i t a i n and Northern Europe w i t h high constancy of Erica cinerea and Ulex 
g a l l i i . This a l l i a n c e i s equivalent t o the Erica cinerea heath o f Bridgewater 
(1970), the d i s t r i b u t i o n of which i s extended by t h a t author t o include Eu-
a t l a n t i c v egetation of Western Scotland. 
The Carex p i l u l i f e r a heath community, then, does not f i t d e f i n i t i v e l y 
i n t o the Ericeto-Caricetum b i n e r v i s , but appears t o be a Shetland race of 
the same. 
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.8.2.4.3.Maritime heaths Releves 834-704 
This type of heath can occur over a range of base rocks (sandstone, 
s c h i s t , limestone or g r a n i t e ) and on damp t o dry s o i l s or shallow peat. 
I t was recorded from 12m t o 118m, but i n a l l cases the h a b i t a t and 
vegetation were exposed t o sea spray e i t h e r d i r e c t l y or wind c a r r i e d over a 
short d i s t a n c e . 
Calluna, Plantago maritima and Agr o s t i s s t o l o n i f e r a characterise the 
community forming a low, dense mosaic i n which patches or spikes o f other 
species occur. Also constant are Nardus s t r i c t a , P o t e n t i l l a erecta, 
Calluna v u l g a r i s , and Luzula m u l t i f l o r a w h i l e Holcus lantaus, Lotus c o m i c u l a t u s 
and Anthoxanthum odoratum have constancy IV. The vegetation i s herb r i c h ; 
Euphrasia spp., Leontodon autumnalis, S c i l l a verna, Thymus d r u c e i , Jasione 
montana, A c h i l l e a m i l l i f o l i u m and Armeria m a r i t i ma are common components, w i t h 
a v a r i e t y of bryophytes, e s p e c i a l l y EuryLnihium praelongum, Mniu:.m.. hornum 
Rhytidiadelphus squarrosus and Dicranum bonjeaniL', Cladonia f u f c a t a , 
C.tenuis, C.impexa, C.uncialis are the most frequent of a diverse l i c h e n 
f l o r a . O v e r a l l , there are 24 species per releve'. 
Herb cover i s u s u a l l y 100%, but only grows t o about 75 mm t a l l , due 
both t o grazing and wind exposure. Mean s o i l pH i s 5.3. 
The coimnunity i s very common i t was recorded from Mainland, Whalsay 
and Mousa. At lower a l t i t u d e s i t grades i n t o the maritime grasslands 
described e a r l i e r (Groups 5.4.2.2. and 5.4.2.3.) and on higher land i s 
replaced by the montane heaths on shallow s o i l or blanket bog communities 
on deeper peat. 
At C k t f i r t h a se r i e s of releves were recorded which i n d i c a t e a 
streamside v a r i a n t of t h i s group. A l l the c h a r a c t e r i s t i c species of the 
maritime heaths hold t r u e , but Pinguicula v u l g a r i s . Primula v u l g a r i s and 
Cits ium yulgare are common. P h i l o n o t i s fontana, Mnium punctatum and 
Cratoneuron commutatum were recorded from a spot very close t o the flo w i n g 
water. 
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I n common w i t h the previous two heath groups t h i s community f a l l s 
w i t h i n the yiicion_nanae Duv.44. However no s i m i l a r vegetation has been 
described and t h i s Shetland group i s designated a Plantago maritima nodum. 
Wi t h i n the E r i c i o n cinereae B^cher 1943 a number o f s i m i l a r d e s c r i p t i o n s ================ 
of maritime h e r b - r i c h heaths e x i s t . 
Oh Skye ( B i r k s 1973) and Hoy (Prentice and Prentice;i975) a Calluna-
yHli^£^fI§^Si£lD§^E_^2£^S^22f Association i s found which has s i m i l a r 
constants t o the Shetland community, i.e.Calluna, S i e g l i n g i a , A grostis canina, 
Festtuca v i v i p a r a , P o t e n t i l l a erecta and Hylocomium splendens. I t , i n 
i n a d d i t i o n , includes some o f the more "oceanic" species which are t y p i c a l 
o f the E r i c i o n j ^ e.g.Erica cinerea and Pleurozium schreberi. I t i s maritime, 
but lacks many o f the species constant and c h r a c t e r i s t i c of the Shetland 
heath, v i z : Plantago maritima, A g r o s t i s s t o l o n i f e r a and S c i l l a vema. A 
s i m i l a r v e g e t a t i o n however has been described i n Shetland by Spence (1960). 
B i r k s and Prentice and Prentice l i k e n t h e i r association t o the h e r b - r i c h 
f a d e s o f the Callunetum vulgaJis McVean and R a t c l i f f e , 1962. Although t h i s 
has a number o f the Shetland constant species, i n p a r t i c u l a r gaining the 
grasses Holcus lanatus and Anthoxanthum odoratum i t , too, lacks Agrostis 
s t o l o n i f e r a , Armeria maritima and S q u i l l . 
Mailoch (1971) created a new a s s o c i a t i o n t o describe the Cornish 
maritime heathis; t h i s Callunet02;Soilletum_vernae he placed i n the E r i c i o n 
cinereae. There are not s u r p r i s i n g l y , a number of d i f f e r e n c e s between 
= = = = = = = = o . 
the Cornish and Shetland maritime heaths, due t o the l i m i t s of species' 
d i s t r i b u t i o n (e.g.Carex pallescens and Dactylorchis f u c h s i i are not recorded 
i n Shetland) but there i s a close resemblance between t h i s present 
community and the Armeria maritima subassociation found on the L i z a r d . 
A g r o s t i s s t o l o n i f e r a , A.tenuis, Plantago maritima, S c i l l a verna, 
Lotus corniculatuSa Festuca v i v i p a r a , Thymus drucei and Calluna v u l g a r i s 
are common i n both Cornish and Shetland,,releves, although dwarf _,ahrubs 
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are more prominent a t the former s i t e . 
Malloch r e l a t e s t h i s a s s o c i a t i o n t o the Calluna_vulgar?.s;Sieglingi^ 
decumbens A s s o c i a t i o n and suggests t h a t the d i f f e r e n c e s between them may 
r e l a t e d t o the damper Skye clim a t e . 
B i r s e and Robertson's data (1973) from Baltasound place s i m i l a r 
species r i c h heaths t o these i n t o the Ericeto;Caricetum_bineryis, sub-
a s s o c i a t i o n w i t h V i o l a r i v i n i a n i a . There are, however, a number o f 
d i s t i n c t p o i n t s on which t h e i r vegetation d i f f e r s from the Southern 
Shetland form 
a) High constancy o f Rhacomitrium lanuginosum, Viola r i v i n i a o a . Thymus 
d r u c e i , Hypericum pulchrum, Antennayia d i o i c a i n Unst i s not seen 
i n these maritime heaths. These species are present only on the 
shallower s o i l s i n S.Shetland. 
b) High constancy of Anth.oxanthrum odoratum, Holcus lanatus, Plantago 
maritima, Lotus c o r n i c u l a t u s , Luzula m u l t i f l o r a and Festuca rubra, 
i n the present group, not r e f l e c t e d i n t h e i r Unst data. 
O v e r a l l , however, the Association c h a r a c t e r i s t i c s are s i m i l a r - Carex b i n e r v i s 
and Nardus s t r i c t a are both common. 
6.8.2.5.Montane heaths Releves 094-913 
Since a l l land i n Shetland l i e s below 453m i t i s s l i g h t l y anomalous 
to c a l l these heaths, recorded from 45m t o 289m t r u l y montane by standards 
of mainland B r i t a i n . However, due t o the n o r t h e r l y l a t i t u d e of Shetland, 
many o f the species found i n these communities are regarded as B r i t i s h 
montane, e.g.Loiseleuria procumbens. Clapham,Tutin and Warburg (1962) 
give the a l t i t u d i n a l range of t h i s p l a n t as "from 1300' (386.5m) i n 
Orkney to over 4000'(1220m)". I n Shetland i t was recorded at 453m. 
These heaths are open communities found on t h i n , g r i t t y s o i l s and 
peat; and on g r a n i t e , gneiss and limestone. Mean pH i s 5.0. A large 
p r o p o r t i o n of the releves were recorded from C o l l a f i r t h and Roga f i e l d , two 
" s h o u l d e r s " o f Ronas H i l l , and some of the highest land i n Shetland. 
The community i s species poor (average 16 per r e l e v e ) . The 
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c l i m a t e i n some of these s i t e s i s the most severe experienced by any 
p a r t s of the I s l a n d s ; wind speeds a r e high (see Chapter 2.2) and vegetation 
i s u s u a l l y l i m i t e d to low patches of E r i c a c e o u s s p e c i e s . Herb and dwarf 
shrub cover, g e n e r a l l y about 70% can drop as low as 20%, while bryophytes 
f o l l o w the same p a t t e r n . Open g r a v e l l y spaces are commonly a s s o c i a t e d 
w i t h the v e g e t a t i o n . 
The vegetation i s dominated by C a l l u n a v u l g a r i s and Rhacomitrium 
lannginosum which have constancy V to the community, while P o t e n t i l l a erecta 
E r i c a ci.nerea, Deschampsia f l e x u o s a and Festuca v i v i i ) a r a have constancy IV. 
A l s o w e l l represented are Empetrum nigrum, Carex panicea, C . p i l u l i f e r a , 
C . b i n e r v i s , Lycopodium selago and Cladonia u n c i a l i s . I t i s p o s s i b l e that 
w i t h more e x t e n s i v e sampling f u r t h e r groups, based on the a l t i t u d i n a l ranges 
of some of t h i s l a t t e r group of s p e c i e s could be determined. 
A number of s p e c i e s are l i m i t e d to t h i s community i n Shetland, e.g. 
A r c t o s t a p h y l o s u v a - u r s i , S a l i x herbacea, Carex b i g e l o w i i and L o i s e l e u r i a 
procumbens. 
The community was only recorded from Mainland. I t i s s i m i l a r to the 
S a l i x • h e r b a c e a A s s o c i a t i o n recorded from Foula (Barkham 1968) but l a c k s the 
abundant L u z u l a s y l v a t i c a found t h e r e . 
Four s m a l l e r groups can be d i s t i n g u i s h e d on f l o r i s t i c c h a r a c t e r s 
which c o r r e l a t e w i t h a l t i t u d i n a l zones to some e x t e n t . The number of 
r e l e v e s recorded i n each of these s m a l l e r communities was low so that they 
can only be t e n t a t i v e l y assigned to the e s t a b l i s h e d taxa i n d i c a t e d . 
Groups 5.8.2.5.1, 5.8.2.5.2 and 5.8.2.5.3. have been placed i n the 
A r c t o s t a p h Y l e t g - C e t r a r i o n _ n i v a l i s Dahl 1956. His a l l i a n c e i n c l u d e s a 
wide range of chionophcbous heath communities on shallow or sandy s o i l s . 
A s e r i e s of 11 r e l e v e s (094-917, Table 5.8) were recorded between 
55m and 289m and are dominated by C a l l u n a and Rhacomitrium lanuginosum. 
E r i c a c i n e r e a i s constant and l i c h e n s of the genus Cladonia are w e l l 
represented. Empetrum nigrum, Carex p i l u l i f e r a . C.panicea, Festuca v i v i p a r a 
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and Hypnum cupressiforme var e r i c e t r u m are cotamon. 
Vegetation cover i s open, u s u a l l y forming hummocks or a mosaic of 
hummocks over a g r a v e l l y or g r i t t y s o i l . At higher a l t i t u d e s vegetation 
cover i s reduced to mere s t r i p s running along the contours of the h i l l s -
these are the ' r i s e r s ' d e s c r i b e d by B a l l and Goodier (1974) on Ronas H i l l . 
There i s l i g h t sheep graz i n g , but exposure to the wind i s probably 
a more e f f e c t i v e p ressure; a t a l l s i t e s the dwarf shrubs were n o t i c e a b l y 
wind swept. 
. I t i s f e l t t h a t a l l t h i s vegetation f a l l s w i t h i n the A r c t o s t a g h y l e t o ~ 
£2iJ2£i22_2iS|i|i Dahl.1956. I t i s not p o s s i b l e to a s s i g n i t to any of 
the a s s o c i a t i o n s he d e s c r i b e s i n Rondane (1956). His high a l t i t u d e heaths 
l i e above the upper l i m i t of Ca l l u n a with A r c t i c - A l p i n e s p e c i e s such as 
Loiseleuriaprocumbens, Diapensia lapponlca, Juncus t r i f i d u s and Carex b i g e l o w i i 
p l a y i n g g r e a t e r r o l e s i n the vegetation than they do i n Shetland. 
I n s t e a d , these heaths have been assigned to a s s o c i a t i o n s described 
by McVean and R a t c l i f f e i n Scotland (1962), B i r k s (1973) on Skye and 
P r e n t i c e and P r e n t i c e (1975) on Hoy, Orkney. 
S i x r e l e v e s (094-114) correspond to the Cladineto;Callun©tum typicum 
McV.& R.1962. Calluna,Rhacomitrium lanuginosum and E r i c a c i n e r e a are 
constant and l i c h e n s of Cladonia genus are common. The herb and shrub cover 
i s approximately 70% and t h i s v e g e t a t i o n i s found between 55 and 225 m i n 
S h e t l a n d . 
I n Scotland, McVean and R a t c l i f f e i n d i c a t e that Carex b i g e l o w i i i s 
c o n s t a n t to the a s s o c i a t i o n , but i n the present data Carex b i n e r v i s appears 
to be more o f t e n . T h i s i s probably a r e f l e c t i o n of the o v e r a l l oceanic 
nature o f the i s l a n d c l i m a t e i n Shetland. 
A r c t o s t a p h y l o s u v a - u r s i occurs i n r e l e v e 094, i n d i c a t i n g the 
t r a r t s i t i o n a l p o s i t i o n of t h i s r e l e v e to the Arctoeto-Callunetura McV.& R. 
1962. T h i s l a t t e r a s s o c i a t i o n has not been recorded i n the present survey. 
Arctuous a l p i n u s occurs only l o c a l l y i n Shetland o f t e n w i t h Arctostaphylos 
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u v a - u r s i ( P a l m e r and S c o t t 1969) and probably there the Arctoeto^Callunetum 
may be recognised. 
McVean and R a t c l i f f e (1962) and P r e n t i c e and P r e n t i c e (1975) d i s c u s s 
the d i f f i c u l t y i n s e p a r a t i n g the arctostaphyletosum f a c i e s of the Cladlneto 
Callunetum from the Arctoeto-Callunetum and i n d i c a t e that such a separation 
i s a r t i c i a l . . 
Releves 099-917 appear to form such t r a n s i t i o n a l d ata. They were 
recorded a t 55m and 950m i n North Mainland, and S a l i x herb^cea i s constant 
w i t h C a l l u n a i Empetrum nigrum, and Rhacomitrium langinosum. Deschampsia • 
f l e x u o s a , Carex p i l u l i f e r a and F e s t u c a v i v i p a r a and Lycopodium selago 
are common. L o i s e l e u r i a procumbens occurs i n two of the r e l e v e s , and, 
with S a l i x herbacea, i n d i c a t e s the a f f i n i t i e s of t h i s vegetation to the 
^ r E ^ 9 f ^ 2 z 9 2 ^ l H 0 f ^ ! j 9 ' "^^^ Shetland data however l a c k the high l i c h e n 
frequency i n d i c a t e d by McVean and R a t c l i f f e . I t i s more c l e a r l y r e l a t e d 
to the a s s o c i a t i o n as d e s c r i b e d from Hoy ( P r e n t i c e and P r e n t i c e 1975), 
d i f f e r i n g i n the absence i n t h i s Shetland data of Arctuous a l p i n a . 
Releve^lSO appears to be the only true r e p r e s e n t a t i v e of the f a c i e s 
s y i y a t i c o s u m of the Cladineto_Callunetum. Recorded a t 68m on t h i n peat, 
the v e g e t a t i o n has 20% l i c h e n cover. Lecidea u l i g i n o s a and C o m i c u l a r i a 
mxirtcata a r e present i n a d d i t i o n to f i v e other s p e c i e s -
Cladonia fu.rcata, C.impexa, C.tenuis, C . u n c i a l i s and Cetier.ia i s l a n d i c a . 
The remainintg four r e l e v e s of these montane heaths were a l l recorded 
a t 289m on Roga H e l d (Ronas H i l l ) and have been assigned to the V i o l a 
r i v i n i a n a s u b a s s o c i a t i o n of the E r i c e t o - C a r i c e t u m _ b i n e r v i s B r . - B l . e t Tx. 
1952. T h i s i s a h e r b - r i c h form of the heat a s s o c i a t i o n with Antenna r i a 
d i o i c a , Hypericum pulchrum, Thymus d r u c e i and V i o l a r i v i n i a n a . The l a t t e r 
t hree s p e c i e s are used to d i f f e r e n t i a t e the s u b a s s o c i a t i o n by B i r s e a n d Robert-
son U 9 7 3 ) i n t h e i r Baltasound, Unst data. 
S i e g l i n g i a decumbens, Nardus s t r i c t a , C a l l u n a v u l g a r i s and E r i c a 
c i n e r e a i n d i c a t e the a f f i n i t i e s of t h i s community to the C a l l u n o ; ; y i i c e t a l i a . 
No s i m i l a r v e g e t a t i o n was recorded by McVean and R a t c l i f f e (1962) or 
P r e n t i c e and P r e n t i c e (1975). 
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The montane heaths d e s c r i b e d aare not f u l l y r e p r e s e n t a t i v e of the 
heaths o c c u r r i n g i n Shetland, p a r t i c u l a r l y i n North Mainland. Due 
to under-sampling, e s p e c i a l l y a t a l t i t u d e s above 290m on Ronas H i l l , 
a number of a s s o c i a t i o n s e s t a b l i s h e d i n Scotland, Hoy and a t Sullom 
Voe have not been recorded. 
The h i g h e s t p a r t s o f North Mainland must, i t i s f e l t , a f f o r d 
s u i t a b l e h a b i t a t s f o r the true 'moss heaths' dominated by. Rliacomitrium 
lknugino3im3irse (1973) recorded an A g r o s t i s montana - Rhacomitrium 
langinosum community which i s probably present i n s h e l t e r e d areas, while 
the r o l e o f the Arctoeto^Callunetum has a l r e a d y been mentioned. The 
?2£i£§i2l?l>5£25ii£f*l?!5_i201iiiD2Si R.1962 i s l i k e l y to be found 
near the summit of Ronas H i l l , where Carex b i g e l o w i i i s a t a more optimal 
a l t i t u d e . Spence (1970) d e s c r i b e s a "Festuca vivipara-Juncus t r i f i d . . u s 
open s o c i a t i o n " between 244 and 305m on Ronas H i l l which form a mosaic" 
w i t h a Rhacomitrium-rich L o i s e l e u r i a procumbens - Calluna heath." T h i s 
l a t t e r type he a l s o records from other p a r t s of North Roe, ..and Sandneiss 
H i l l (West Mainland). 
The v e g e t a t i o n of Ronas H i l l i s d i s c u s s e d i n Chapter 6.1. The lower-
i n g o f a l t i t u d i n a l l i m i t s f o r s p e c i e s i n Shetland when compared to the-
main of Scotland has a l r e a d y been mentioned. I t i s notable that the 
l i m i t s o f the Cladineto^Callunetum i n the Highlands are 671m to 976m 
(McVean and R a t c l i f f e 1962) w h i l e here i t has been recorded as low as 
55m. . T h i s lowering does seem to be accompanied by a reduction i n the 
l i c h e n s p e c i e s p resent - f u r t h e r sampling would be required before any 
c a s u a l r e l a t i o n s h i p between the two f a c t s could be e s t a b l i s h e d . 
The d i s t r i b u t i o n of these 'montane' heaths i s , then, l i m i t e d to 
the land i n Southern Shetland above 55m, but they occur widely only above 
200m. Thus they are confined to North Mainland where the s u i t a b l e 
a l t i t u d e s and g r a n i t e d e b r i s s u b s t r a t e s combine to allow t h e i r 
development.. 
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5.8.2.6.Wet heath f l u s h e s Releves 214-835 
T h i s community c o n s i s t s o f a c a r p e t of Drepanocladus revolvens. 
Scorpidium s c o r p i o i d e s , S e l a g i n e l l a s e l a g i n o i d e s , r i c c a r d i a p i n g uis and 
other bryophytes i n which Carex panicea, C.demissa, Juncus k o c h i i , 
P i n g u l c u l a v u l g a r i s and Nardus s t r i c t a f l o u r i s h (sedges up to 200mm were 
r e c o r d e d ) . Cushions of Campylopus f l e x u o s u s . C . a t r o v i r e n s , B l i n d i a acuta, 
B r e u t e l i a chrysocomai ailso a r e common wi t h a wide range of small sedges, 
C.demissa, C.hostiana, C . d i o i c a , Carex p u l i c a r i s , C.echinata, C.nigra 
and C.flacc'a. The ground i s s u b j e c t to constant s u r f a c e water flow, 
although t h i s may be only s l i g h t a t times and the peat i s , as a r e s u l t , 
dark, c l a r t y and we l l - h u m i f i e d . The community was recorded on sandstone, 
limestone and g n e i s s . 
These f l u s h e s a r e the t y p i c a l h a b i t a t of Schoenus n i g r i c a n s i n 
Shetland, although t h i s s p e c i e s i s here recorded only from Strom and Hirda 
F i e l d , Mainland. The Schoenus n i g r i c a n s r e l e v e s a r e shown below: 
Releve 168: -r-
Gr i d r e f : HU46l492 
pH:6.8 
MolioLa c a e r u l ea 
Ranunculus flammula 
Equisetuffl p a l u s t r e 
Carex demissa 
Narthecium osslfragum 
Carex panicea^ 
C . e c h l h a t a .-
Juncus a r t i c u l a t u s 
Schpenus n i g n i c a n s 
Juncus k o c h i i 
Nardus s t r i c t a 
A l t : 3m 
Cover value 
Strom, Mainland. 
Slope: 15^ 
Scorpidium scorpioides 
Acrocladium cuspidatum 
Ceratodon purpureius 
Drepanocladus revolvens 
R i c c a r d i a pinguis 
Cover value 
3 
1 
1 
1 
1 
+ P i n g u i c u l a v u l g a r i s , P o t e n t i l l a e r e c t a , Carex n i g r a . 
T h i s i s a s i t e c l o s e to the edge of Loch of Strom, a b r a c k i s h l o c h i n a 
limestone v a l l e y . The ve g e t a t i o n i s t h e r e f o r e i n f l u e n c e d by s a l t spray. 
The second r e l e v e i s : 
(cont'd on next page) 
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Releve:66& Hirda F i e l d , North Mainland 
Gri d r e f : HU 337702 A l t : 45m. Slope 2° 
pH: 6.0 
Cover value Cover value 
Schoenus n i g r i c a n s 2 Scorpidium scorp.^oi<)es 2 
Potamaeeton po l y g o n f o l i u s 1 Campylium s t e l l a t u m 1 
Carex h o s t i a n a 1 
C . d i o i c a 1 
Drosera r o t u n d i f o l i a 1 
Nardus s t r i c t a 1 
Juncus k o c h i i 1 
El.e.ocharls q u inqueflora 1 
M o l i n i a c a e r u l e a 1 
+ E u p h r a s i a spp., A g r o s t i s canina, Carex e c h i n a t a . E r i c a t e t r a l i x , 
Narthecium ossifragum. P i n g u i c u l a v u l g a r i s , B l i n d i a acuta, R i c c a r d i a 
pinguis,Euryrinchium praelongum, Rhacomitriumfasciculare S e l a g i n e l i a 
s e l a g i n o i d e s 
T h i s s i t e i s an open, gravvely f l u s h beside a pool. 
Tlie h a b i t a t i t s e l f has only a l i m i t e d d i s t r i b u t i o n , forming small 
channels or patches i n more e x t e n s i v e wet heaths. These r e l e v e s were 
c o l l e c t e d from Mainland and Bressay. 
There appear to be two d i s t i n c t f a c i e s i n the twelve releve's shown 
i n Table 5.8.' The f i r s t s i x are s p e c i e s . - r i c h , c h a r a c t e r i s e d by constant 
Nardus s t r i c t a , Carex demissa, P i n g u i c u l a v u l g a r i s " and C.panicea 
w i t h Ran.!U.nculu3 flammula, Juncus k o c h i i , P o t e n t i l l a e r e c t a and S e l a g i n e l l a 
s e l a g i n o i d e s i n constancy c l a s s I V . 
The second group, of only s i x r e l e v e s , i s s p e c i e s poor, 13 per r e l e v e . 
w i t h only Carex h o s t i a n a constant. On such a small amount of data i t 
was p o s s i b l e only to a l l o c a t e the two f a c i e s to the same a s s o c i a t i o n . 
Thus the f o l l o w i n g syntaxomomlc d i s c u s s i o n a p p l i e s to a l l twelve r e l e v e s 
shown i n Tiable 5.8. 
The Shietland data seems to i n c l u d e data assigned by B i r s e and Robert-
son (1976) to a Carex echinata-Carex panicea community or a Carex d i o i c a -
E l e o c h a r i s quinquefiora community. They a s s i g n the former to the Caricion-curto-
n i g r a e s i n c e i t i s h i g h i n a l l i a n c e c h a r a c t e r s p e c i e s . Of these. 
Ranunculus flammula i s constant to the Shetland vegetation, but seems to be 
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outweighed- by c h a r a c t e r s p e c i e s of the T o f i e l d i e t a l i a . 
B i r s e and Robertson (1973) recorded both these communities a t 
Balta-sound and B i r s e (1973) noted them near Sullom. 
TtiBy c l o s e l y resemble the Carex panicea-Cainpylium s t e l l a t i i m nodum 
HcV.& R.1962, although campylium s t e l l a t u m i s recorded only once. 
Jxincus k o c h i i appears to r e p l a c e J . a r t i c u l a t u s of the S c o t t i s h mainland 
data as a constant. 
S i m i l a r v e g e t a t i o n was recorded on Skye ( B i r k s 1973) where 
B r e u t e l i a chryaocoma has a more important r o l e , and on Hoy, Orkney 
(^enti-ce and P r e n t i c e (1976). 
Wheeler's (1975) Scorpidium nodum has s e v e r a l shared s p e c i e s with the 
p r e s e n t data although h i s records are from more open, c a l c a r o u s s t i e s . 
However a l l d e s c r i p t i o n s of r e l a t e d vegetation, of s o l i g i n o u s f l u s h e s 
except those by B i r s e and B i r s e and Robertson (1973) have been brought 
.together w i t h i n Pinguicuto-Caricetum_dioicae Jones 1973, and i t i s to 
t h i s a s s o c i a t i o n of the lQ£leldle£all.a that the present vegetation i s 
a s s i g n e d . 
Wheeler (1975) modifies Jones' t e n t a t i v e l i s t of c h a r a c t e r s p e c i e s 
because he f e e l s t h a t many of them are not t r u l y e x c l u s i v e to the a s s o c i a -
t i o n . He a l s o amends her o r i g i n a l concepts of two of her s u b - a s s o c i a t i o n s , 
by t r a n s f e r r i n g communities w i t h E l e c h a r i s q u i n q u e l f l o r a , Molinia c a e r u l e a . 
S u c c i s a p r a t e n s i s and Eriphorum l a t i f o l i u m from the Eleocharetosum to 
the 5?olinietosum. S i n c e Molinia i s present i n four r e l e v e s and 
E l e c h a r i s q u inqueflora i s only one i n the present data, i t i s f e l t t hat 
Jones' scheme should be followed here. 
The community has then been assigned to her Eleocharetosum sub-
a s s o c i a t i o n . I t shares the high constancy of Carex panicea, S e l e g i n e l l a 
s e l a g i h o i d e s , P o t e n t i l l a e r e c t a and P i n g u i c u l a v u l g a r i s seen i n her 
s y n o p t i c data f o r the a s s o c i a t i o n as w e l l as the presence of sub-: 
a s s o c i a t i o n d i f f e r e n t i a l s E l e o c h a r i s quinqueflora, Eriophorum angustifolium 
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5.8.3.Comparison w i t h the Northern I s l e s 
Three very obvious d i f f e r e n c e s are apparent betwefen the Northern 
and Southern Heath communities. F i r s t , due to some sampling i d i o s y n c r a s y 
a l a r g e group of Southern "heath" communities are r e f e r a b l e to the 
Oxycocco-Sphagnetea w h i l e none, were described i n the northern I s l e s . 
Second, the d e b r i s communities of the Unst f a l l i n t o the Thlaspetea 
r o t u n d i f o l i k a c l a s s not encountered i n the south. F i n a l l y , the montane 
heaths recorded from Ronas H i l l and other high land i n North Mainland 
were only recorded from e q u a l l y high ground on Y e l l ; t h i s simply r e f l e c t s 
the absence of s u i t a b l e s i t e s f o r such C a r i c e t e a curvulae communities i n 
=s=ss=sss========= 
the Northern I s l e s . 
Otherwise very s i m i l a r vegetation has been described, a l l o c a t i n g i t 
to both common B r i t i s h orders of the Nardo-Callunetea^ 
Lewis (1976) d e s c r i b e s a s e r i e s of 'bas e - r i c h f l u s h e s ' , assigned to 
the P i n g u i c u l o ; C a r i c e t u m _ d i o i c a e , from the greenstone and serpentine heaths 
of F e t t e r and Unst. These are much more r i c h i n s p e c i e s than the Heath 
f l u s h e s (5.8.2.6.) recorded i n the southern I s l e s . S i m i l a r vegetation 
was, seen, however i n North Mainland and on a small serpentine outcrop on 
Hoc F e l l , S.Mainland. 
CHAPTER 6 
DISCUSSION 
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6.DISCUSSION 
6.1.SYNOPSIS OF THE VEGETATION OF THE SOUTHERN ISLES 
T h i s g i v e s a b r i e f d e s c r i p t i o n of the major vegetation types found 
on the i s l a n d s i n the Southern pa r t of Shetland. I t i s compiled from 
the r e l e v e " d a t a recorded supplemented by d e t a i l e d notes made during the 
thre e f i e l d w o r k s e s s i o n s . 
I t i s not intended to g i v e a s m a l l - s c a l e p i c t u r e of the complex 
Shetland vegetation, (a much l a r g e r study would be necessary f o r t h a t ) 
but simply to i n d i c a t e the o v e r a l l p a t t e r n s on i s l a n d s and the c l o s e 
way i n which topography, geology and the vegetation are l i n k e d . 
L o c a l a r e a s of b o t a n i c a l i n t e r e s t are noted. 
6.1.1.MAINLAND 
The Mainland has r e p r e s e n t a t i v e s o f a l l the vegetation groups and 
communities d e s c r i b e d i n Chapter 5. . For ease of d e s c r i p t i o n i t has been 
d i v i d e d i n t o the areas d e l i m i t e d i n 2.1. 
6.1.1.1.North Maihlaind 
The most n o r t h e r l y p a r t of Mainland i s on g r a n i t e bedrock which 
g i v e s the landscape of r e l a t i v e l y high rugged h i l l s and many small l o c h s ; 
These are covered i n wet heath communities of the E r i c e t a l i a t e t r a l i c i s and 
and the wet Rhacomitrium heaths. Small, open patches of small g r a n i t e 
rocks and g r a v e l s support f l u s h e s of the Pingu i c u l o - & r i c e t A ^ _ . _ d i o i c a e . 
r. -
I t i s on the higher p a r t s of the Beorgs of Skelberry, the Beorgs of 
Housetter and of C o l l a f i r t h and Roga F i e l d , as w e l l as the open d e b r i s of 
Muckle Roe, t h a t dry heaths of the C a r i c e t a l i a _ c u r y u l a e extend with 
S a l i x herbacea, Arctuous a l p i n a and A r c t o s t a t f i y l o s u v a - u r s l . 
The h i g h e s t p a r t s of Ronas H i l l , from which r e l e v e s were not c o l l e c t e d , 
c l o s e l y resemble the I c e l a n d i c and Faroese f e l l f i e l d s with a mosaic of 
veg e t a t i o n on the sparse, base-poor s o i l s . 
Up to about 230m a Calluna-Eriophorum heath i s found which a t i t s 
upper l i m i t may c o n t a i n Loiseleuriaprocumbens, Vaccinium uliginosum and 
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Arctuous a l p i n a (Johnson 1974). 
Above t h i s h e i g ht f r o s t heaving damages the ground to such an extent 
t h a t o n l y a more open vegetation can e x i s t , mainly communities o f the 
A r c t o s t a p h y l e t o - C e t r a r i o n n i v a l i s . 
s s s s s s s s s = B s s a s s s s s s s a s = s s s = = s = = s 
A number of a r c t i c - a l p i n e s p e c i e s are v i r t u a l l y confined to t h i s 
a r e a i n Shetland; they a r e Oxyria digyna, Juncus t r i f i d u s , Alc'he:,m.illa 
a l p i n a , Saussurea a l p i n a and Lycopodium a1pinum. 
On the west s i d e of Ronas H i l l a number of streams cut down to the 
sea, and i n t h e i r i n a c c e s s i b l e and s h e l t e r e d g u l l i e d s i n g l e p l a n t s of-
Sorbus aucuparla and B e t u l a pubescens are found (R.Tulloch pers.comm.). 
The lochs- support the Carex rostrata-Menyanthes t r i f o l i a t a communities 
a t t h e i r edges g i v i n g way to wet heath and Erico-Sphagnion communities on 
the r a i s e d edges. 
The most e x t e n s i v e a r e a o f blanket bog i n t h i s s e c t i o n i s over the 
Esha Ness re g i o n . There, the c l i f f top g r a s s l a n d s of the C a r e x j d l s t a n s -
?^ S5^ Si2-S-£^ ^^ ?B A s s o c i a t i o n grade i n t o maritime heaths and f i n a l l y to 
deep bl a n k e t peiat supporting a range of Erico^Sphagnion communities. I n 
pa r t s a c t i v e l y growing r a i s e d bogs of the Erico;^hagnetum_magellanici are 
found. 
Along the e a s t s i d e of t h i s northern s e c t o r and extending i n t o 
Fethaiand i n the extreme north, the l o w e r - l y i n g land supports a g r i c u l t u r a l 
land.. E s t a b l i s h e d g r a z i n g i n f i e l d supports the H o i c u s - T r i f o l i u m meadows 
w h i l e r e c l a i m e d heath has the Juncus e f f u s u s subasisociation of the L o l i o ; 
Cynosuretum. Wetter patches i n f i e l d s and d i t c h e s are col o n i s e d by 
C a l t h i o n .communities w h i l e the wetter slopes on low heath covered h i l l s 
have Narthecium-rich f l u s h e s of the N a r t h e c i o ; E r i c e t u m _ t e t r a l i c i ^ 
6.1.1.2.Walls 
The sandstone bedrock g i v e s t h i s area a very c h a r a c t e r i s t i c topography, 
d e s c r i b e d i n 2.1.1.2. 
Shallow peat covers much o f the c e n t r e o f the region, where rocky 
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outcrops protrude and l a r g e l o c h s are common. The heaths of the 
Ca11una-Eriophorum and A g r o s t i s t e n u i s groups are p a r t i c u l a r l y widesspread 
although oo the hig h e r p a r t s of Sandness H i l l and The Wards, communities 
of the Cl*5ineto;Callunetum are found. 
The l o c h s support a number of s p e c i e s which a r e l i m i t e d i n Shetland 
to t h i s western region e . g . I s o e t e s setacea. Ranunculus t r i c h o p h y l l u s s sp. 
t r i c h o p h y l l u s , S u b u l a r i a a q u a t i c a and Nymphaea a l b a . T h i s i s probably 
due to the permanent nature of these l o c h s when compared to the 
temporary 'winter' l o c h s forming i n hollows on blanket bog elsewhere. 
To the South and West of the area the peat deepens, to 2m or more 
i n p l a c e s and c u t t i n g f o r f u e l i s common. 
The c o a s t l i n e to the north and west i s extremely p r e c i p i t o u s , 
supporting maritime g r a s s l a n d s and heaths a t the top of the c l i f f s . 
Opposite Papa Stour, a t Melby a more g e n t l e slope to the sea occurs 
g i v i n g sandy beaches and a long s t r i p of s h i n g l e w i t h A t r i p l e x p a t u l a 
communities.. 
Around Melby,, near Dale, and i n A i t h s t i n g to the e a s t , r i c h 
a g r i c u l t u r a l land i s found. H o l c u s - T r i f o l i u m meadows are widespread 
w i t h the ubiquitous C a l t h i o n communities i n wette r hollows. 
==s=s=== 
The l o c h s of both Wales and North Mainland contain numerous small 
holms on which sheep a r e not found. The e f f e c t of l a c k of grazing on 
the v e g e t a t i o n has been d e s c r i b e d by Spence (1960). I t appears t h a t the 
communities o f the holms a r e more c l o s e l y r e l a t e d to woodland which must 
have once covered the ar e a s than to the blanket bog or heaths on the 
ad j a c e n t l a n d . Some s p e c i e s a r e now almost confined to such holms, e.g. 
Osmunda r e g a l i s i s West Mainland, C o r y l l u s a v e l l a n a i n North Mainland (and 
C a t f i r t h , N e s t i n g ) and S a l i x lapponum i n North Roe. 
6.1.1.3.Delting 
T h i s , c e n t r a l , area of Mainland supports some of the deepest blanket 
peat seen i n Southern Shetland. From Voe, to Calback Ness .and Toft, and 
to Laxo i n the e a s t , the reg i o n i s covered by eroding blanket bog. Cu t t i n g 
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I s o f course e q u a l l y widespread. 
To the e a s t of Laxo, i n the Lunning peninsula, t h i n n e r s o i l gives 
r i c h g r a z i n g land, of the.Lglig^Cjnosureturn, and on the rugged coastal--
a r e a s Polytridbum formosum heaths. 
The c o a s t l i n e of t h i s s e c t i o n i s mainly composed of sheer c l i f f s w ith 
long voes, e.g. Sullom, V i d l i n , Dales Voe. At the head o f these a r e s a l t 
maxs-hes and s h i n g l e s p i t s . 
A n o t a b l e s i t e i s the Bum o f Valayre, a rocky r a v i n e through which 
a stream runs t o e n t e r Voxter Vpe. Because of the i n a c c e s s i b l e nature 
of the r a v i n e s i d e s , a number of s p e c i e s , remain as evidence of the once 
f o r e s t e d nature of the i s l a n d s , v i z : L o n i c e r a periclymenum, Sorbus a^cupagga 
Rosa spp., and O x a l l s a c e t o s e l l a . 
6.1.1.4.Central Mainland 
Again, i n t h i s g e n e r a l l y low, undulating region, blanket peat 
communities dominate, p a r t i c u l a r l y along P e t t a d a l e and the Kames, where 
e r o s i o n c h a n n e l l i n g and p a t t e r n s are eviden t . TMere the average depth 
i s 3m over 563 a c r e s (Nicholson 1972). 
On top of E a s t H i l l of Voe and Weisdale H i l l (where Druce i s once 
reported to have recorded Dryas o c t o p e t a l a (Palmer'and S c o t t 1969)) 
communities o f the E r i c e t o - C a r i c e t u m _ b i n e r y i s a r e found. 
The v a l l e y s of Tin g w a l l and Weisdale are r i c h a g r i c u l t u r a l land, 
being I n f l u e n c e d by the limestone bedrock i n t o which they are cut as i s 
the White Ness P e n i n s u l a . Although the t r u l y a r a b l e land was not 
sampled, -the g r a z i n g meadows of the Lolia-Cynosuretum are widespread. 
Along strea m s l d e s the s p e c i e s r i c h Shetland nodum of t h i s a s s o c i a t i o n 
i s found, w h i l e the waterlogged edges to the lo c h s of Tingwall and Asta 
support v a r i d u s C a l t h i o n communities. 
At.the j u n c t i o n between lowland reclamation and h i l l peat there i s 
g e n e r a l l y a. t r a n s i t i o n zone of Nardo-Juncetum-dguarrosi heaths and 
g r a s s l a n d s , . 
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The limestone again outcrops a t C a t f i r t h where semi-natural Linum -
S i l e n e a c a u l i s g r a s s l a n d of the G a l i o - K g e l e r i o n i s found. Here too i s a 
s p r i n g area r e f e r a b l e to the Cratoneurion_^commutati, and the second s i t e 
i n Shetland o f C o r y l l u s a v e i l a n a i n the ravin e there. 
The c o a s t of t h i s area has r a t h e r low c l i f f s and rocky outcrops 
supporting maritime g r a s s l a n d s . At L i n g Ness a s t r e t c h of sandy beach 
has communities of the Ammoghiletea^ the KQ6leriQ=Cor2Dfieb&£e|ea and, 
p o s s i b l y , the Festuco^Brometea. 
6.1.1.5.South Mainland 
T h i s i s the most important . .. area of Shetland which l a r g e 
s c a l e r e c l a m a t i o n has produced a co n s i d e r a b l e area of f i e l d s i n which oats 
( m a i n l y ) , t u r n i p s , swedes and potatoes are grown. T h i s " a g r i c u l t u r a l " 
area extends from Cunningsburgh, along the e a s t s i d e of the Dunrossness 
region to Sumburgh, where i t spreads westwards around the Loch of Spiggie 
and to H i l i w e l l . Here the C^nosurion communities have t h e i r optimum 
Shetland development; . the same must apply to r u d e r a l vegetation of 
farmyards and trampled a r e a s , placed i n the Plantaginetea_maJoris although 
t h i s was not sampled. 
The enrichment, by manuring and f e r t i l i z a t i o n , of many f i e l d s g i v e s 
s p e c i e s - r i c h C a l t h i o n communities along streamsides, c o l o u r f u l swards of 
I r i s being p a r t i c u l a r l y n o t i c e a b l e i n J u l y and August. 
The area around Quendale has a l r e a d y been mentioned (5.2.) because 
of the e x t e n s i v e dune system there. The blown sand from the Quendale 
beach extends a good way i n l a n d , so that Gall2lK2fif£j:9D Ammophiletea 
communities a r e found as f a r from the beach as H i l l w e l l . 
H i l l w e l l l o c h i s considered to be the only t r u l y machair l o c h on 
c a l c a r e o u s sand i n Shetland (Johnston 1974) and i s the only l o c a t i o n of 
Myriophyllum spicatum i n Shetland. 
The wet meadow complex of the Lochs of Spifigie and Brow has r e p r e s e n t a t i v e s 
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of most of the wet meadow communities, and i s a p a r t i c u l a r l y good example 
of the P o t e n t i l l a p a l u s t A s communities. 
To the west of the a g r i c u l t u r a l zone, and extending as f a r north ais 
Scalloway i s a s e r i e s of h i l l s , from F i t f u l Head and along the C l i f t H i l l s , 
covered i n deep blanket peat and topped with open Rhacomitrium heath 
communities.. The blanket peat extends westwards north of Cunningsburgh 
stopping only near the co a s t , where maritime g r a s s and heath communities 
are found. 
The c o a s t l i n e of South Mainland i s extremely v a r i e d , l a c k i n g only 
the deep voes seen i n the north, and thus the a s s o c i a t e d saltmarshes. 
S h i n g l e and boulder beaches a r e common and, t h e r e f o r e , Agrog^flSO.SHDSSD^if 
communities. 
Mousa. T h i s aaa.ll I s l a n d has a c o a s t a l f r i n g e of maritime g r a s s l a n d 
and heaths on top of low c l i f f s . The ce n t r e of the i s l a n d i s covered by 
a wet heath oif the Erlco-Sghagnlon w h i l e the grazed and trampled area 
apund the Broch' i s a g r a s s - r i c h A g r o s t l s s t o l o n i f e r a maritime g r a s s l a n d . 
6.1.2.BRESSAY AND NOSS 
The Ward of Bressay and other high ground on the I s l a n d i s covered 
i n deep, eroded blanket peat. Below t h i s a Nardo-Juncetum_sguarrosi' 
heath develops which has been grazed and reclaimed a t lower l e v e l s around c r o f t s . . 
Where drainage i n such s i t u a t i o n s i s impeded., Juncus conglomeratus and 
J . e f f u s u s stands occur. 
I n the i n f i e l d a r e a s , C ^ o s u r i o n _ communi t i e s predominate w i t h the 
Juncus e f f u s u s s u b a s s o c i a t i o n p a r t i c u l a r l y common. 
Noss has a low, sandy g r a s s l a n d vegetation along i t s western edge 
w i t h t h i s t l e s i n a G a l i o - K o e l e r i o n community. R i s i n g to the e a s t t h i s 
Changes to a N a r d e t a l i a heath, w h i l e on the extreme c l i f f edges, a more 
a a a a a a s B S S 
maritime heath i s seen. T r i e n t a i l s europaea has one of i t s few Shetland 
l o c a t i o n s on the I s l a n d . 
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6.1.3.WHALSAY AND ISBISTER HOLM 
Whalsay i s predominantly covered by a wet, Ca1luna-Eriophorum heath 
where a l l the fac i e s and f l u s h types described may be recognised. 
Along the coastal margins o f the west and south-west, reclamation 
has taken place and C^nosurion communities form i n f i e l d grazing areas. 
The associates w e t t e r parts have Cal t h i o n wet grassland and wet meadow 
vege t a t i o n . 
I s b i s t e r Holm i s unique i n the occurrence of Aster t r i p o l i u m there i n 
crevices on south f a c i n g c l i f f s , but i n other ways i t i s t y p i c a l o f the small 
i s l a n d s o f f Whalsay. (R.Tulloch pers.comm.). I t s margins of low-grazed 
maritime grassland grade i n t o wet Calluna-Eriophbrum heath and Nardo-
Juncetum_sguarrosi heaths. 
6.1.4.OUT SKERRIES 
These small i s l a n d s have only a very t h i n s o i l covering i n most places; 
there are l a r g e areas o f s c r e e - l i k e flushes bearing communities of the 
ParvocariceteaSchoenus n i g r i c a n s i s recorded there (I.Robertson pers.comm.) 
Most o f the i s l a n d s are covered by short, grazed Agrostis tenuis or 
Nardus heath. There are small areas c u l t i v a t e d and some Lolio^C^osuretum 
meadows. 
Only pn Housay i s there any extent of marshy, ground, where Calthion 
communitieis can develop. 
6.1.5.BURRA AND TRONDRA 
The i s l a n d s of East and West Burra have a t h i n peat covering 
supporting a maritime heath i n which S c i l l a vema and S a l i x repens are two 
notable components. The vegetation i s open and patchy, and only towards 
Meil and Hamnavoe has extensive reclamation produced grassland communities. 
A t M e i l a s t r e t c h o f Maritime grassland, w i t h patches of Linum-Silene 
a c a u l i s grassland, extends behind an impressive beach. 
Trondra i s more obviously " c u l t i v a t e d " having a higher p r o p o r t i o n of 
Hol c u s - T r i f o l l u m meadows, w i t h C a l t h i o n patches i n wet hollows, and les s , 
w e t t e r heath. 
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6.1.6.GENERAL POINTS 
I n the foregoing sections some of the l o c a l c h a r a c t e r i s t i c s of 
Southern Shetland vegetation have been described. 
However some vegetation types which were not or r a r e l y sampled are 
s i m i l a r throughout the area. 
Maritime c l i f f s support a r i c h , and c o l o u r f u l f l o r a Armeria maritime 
Lotus c o r n i c u l a t u s , Silene d i o i c a spp.Zetlandica, Cochlearia o f f i c i n a l i s 
and Primula v u l g a r i s f l o u r i s h when out of reach of sheep, and these may be 
accompanied by Ligusticum scoticum and Sedum rosea. 
S i m i l a r l y , roadside ditches produce a di s p l a y of Mimulus guttai^u.ff 
w i t h Caltha p a l u s t r i s , Dachylorchis maculata ssp.ericetorum and D.maculata 
ssp.ericetbrum-purpurella. 
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6.2.GENERAL DISCUSSION 
The aim of the p r o j e c t as o u t l i n e d i n Chapter 1 was to use conventional 
p h y t o s o c i o l o g i c a l methods t o survey the vegetation of an i s l a n d group, and 
r e l a t e t h i s vegetation t o t h a t o f Europe. 
A number of methodological problems were encountered t h a t were perhaps 
not unexpected when the s i z e o f the area covered i s considered. Moore e t 
a l (1970) concluded t h a t Braun-Blanquet's c l a s s i c a l method held good f o r 
a general o r large-scale survey, recognising t h a t i t i s the most e f f i c i e n t 
way o f using time and energy. At the onset of Shetland work, a completely 
random s i t e choice was made, and t h i s proved extremely time consuming, i n 
th a t i t produced oversampling of blanket bog and heath vegetation a t the 
expense of the r a r e r and more l o c a l i s e d types. I t was thus f e l t j u s t i f i e d 
i n d e l i m i t i n g the s i t e using personal knowledge of the area, and then 
applying Braun-Blanquet's c r i t e r i a f o r s e l e c t i o n of a stand. Poore (1955a) 
suggests t h a t as an investigation.progresses knowledge of the vegetation 
being d e a l t w i t h allows one t o ignore areas not e x h i b i t i o n a l l the 
c h a r a c t e r i s t i c s o f t h a t vegetation. However i t was f e l t t h a t on such 
a l a r g e - s c a l e survey no obviously d i f f e r e n t vegetation stand could be 
ignored even though i t r e s u l t e d i n a small number of "b o r d e r l i n e " samples 
t h a t could not be placed comfortably i n the groups defined. 
The choice of anal y s i s method was not e n t i r e l y s a t i s f a c t o r y . With 
almost 500 releves t o compare and ta b u l a t e , the a v a i l a b i l i t y of computer 
techniques t o perform these operations appeared i d e a l . The wide range 
o f mathematical procedures a v a i l a b l e f o r comparison of releves was 
summarised i n Chapter 3. Work by Frenkel and Harrison (1974) and Wheeler 
(1975) suggested t h a t no s i n g l e numerical c l a s s i f i c a t o r y method i s 
sup e r i o r t o a l l others. A l l , i t seems, are unable t o deal w i t h the 
" q u i r k s of nature" encountered when dealing w i t h n a t u r a l vegetation. 
The continuous nature of p l a n t communities (the continuum) and t h e i r 
s e r a i r e l a t i o n s h i p s i n both time and space have always been recognised 
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(see Tansley 1939) and c l a s s i f i c a t i o n o f these communities i s , a f t e r a l l , 
simply an exercise o f convenience. The phy t o s o c i o l o g i s t i s only d e l i m i t i n g 
p o i n t s along a continuum so t h a t he may be sure of using the same name f o r 
h i s a s s o c i a t i o n as another worker i n a d i f f e r e n t area. I t ; i s not 
s u r p r i s i n g then t h a t r i g i d mathematical formulae cannot encampass t h i s m u l t i -
dimensional v a r i a t i o n o f p l a n t communities t o which i s added the e f f e c t s 
of numerouis f a c t o r s , each of d i f f e r e n t weightings, e.g.climate, s o i l , 
g razing, animal a c t i v i t y . 
Having selected what seemed a f t e r due consideration the best of these 
mathematical techniques f o r the work t o hand. Ward's "Error Sum of Squares" 
the computer was used to compare then tabulate the data. Here the very 
p r a c t i c a l problem of i n s u f f i c i e n t computer storage space and time was 
encountered, as w e l l as data l i m i t s t o the program. This made i t impossible 
to compare each releve c o l l e c t e d w i t h every other one and the subjective 
u s a g e o f major vegetation types had t o be continued. 
On the whole t h i s method has been successful, although ra t h e r 
confusing name anomalies occur (e.g. Blanket-bog vegetation of the 
Empetr u-m-Rhytidiadelphus loreus Ass.appears on the "Heath" t a b l e ) . I t 
does prove reassuring, however, t h a t a t the end o f computer processes, 
such a group can be i d e n t i f i e d c l e a r l y from the data. 
The Braun-Blanquet methodology has thus been applied successfully t o 
an environment which i s extremely impoverished both f l o r i s t l c a l l y (see 
t h i s chapter) and g e o l o g i c a l l y (see chapter 2.1.). 
I n d e l i m i t i n g the higher vegetation u n i t s (classes, orders, a l l i a n c e s ) 
t h i s system appears t o have been s a t i s f a c t o r y . Many of the character and 
d i f f e r e n t i a l species used f o r the Continent, and even Southern B r i t a i n , 
are absent from Shetland, e.g. Festuco-Brometea class character spcies; 
================ 
but u s u a l l y s u f f i c i e n t are found there t o d i s t i n g u i s h such syntaxa. At 
the a s s o c i a t i o n or nodum l e v e l these absences become more noticeable and 
i t i s g e n e r a l l y d i f f i c u l t t o relaite t o established groups. 
By f o l l o w i n g the i n t e r p r e t a t i o n of Westhoff and Den Iteld (1969) of 
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using a combination of c h a r a c t e r i s t i c species, r a t h e r than the r e q u i s i t i o n 
of a character species presence, t h i s problem has been overcome. 
, I n North Scotland only Skye ( B i r k s 1973) and p a r t of Hoy (Prentice 
and Prentice 1975) have been described i n s i m i l a r d e t a i l by Braun-Blanquet's 
methods. These are the nearest d e s c r i p t i o n s , geographically, ( i n B r i t i a n ) 
w i t h which Shetland vegetation can be compared. Many s i m i l a r i t i e s w i t h 
both have been found, p a r t i c u l a r l y the Orkney vegetation (see Chapter 5 ) . 
While the absences are notable, there are a number of species which 
play more prominent r o l e s i n Shetland than elsewhere and may be considered 
as character and d i f f e r e n t i a l species of l o c a l noda. e.g.Erica cinerea and 
and Polytrichum formosum i n Heath communities; Caltha p a i u s t r i s and 
P o t e n t i l l a p a l u s t r i s i n wet meadows. 
I t i s hoped t h a t i n the f u t u r e the data from Northern and Southern 
I s l e s w i l l be combined, and t h a t some of the noda described may then be 
raised t o the rank of a s s o c i a t i o n . Thus infor m a t i o n on B r i t i s h communties 
could be extended t o the northern extreme. 
An extremely wide range of p h y t o s o c i o l o g i c a l classes are represented 
i n Southern Shetland, and samples have been obtained from most of them. 
I t was never intended t o sample open freshwater vegetation although 
some emergent communities of the Phragmitetea were recognised. (The 
l i m i t e d v a r i e t y o f lochs i n Southern Shetland has already been mentioned.) 
Potamogeton spp.are common i n lochs of Shetland (Palmer & Scott 1969) and 
i t i s probable t h a t the Class Potametea i s well-represented i n the is l a n d s . 
Chara aspera i s present i n some of the mesotrophic lochs i n a g r i c u l t u r a l 
areas (e.g.Loch Tingwall) and would probably i n d i c a t e communities of the 
Charetea. 
Sampling i n s t r i c t l y r u d e r a l areas was l i m i t e d to those stands 
bordering on n a t u r a l vegetation or where the in f l u e n c e of c r o f t i n g 
proved d i f f i c u l t to assess, e.g. i n the dune grassland s i t u a t i o n . C r o f t 
i n f i e l d s c o n t a i n communities of the Plantaginetea^majoris, while the 
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farmyards r e f l e c t the constant trampling and manuring. I n the Dunrossness 
area of Mainland, i n p a r t i c u l a r , a l a r ge number of a l i e n and weed species 
t h r i v e , e.g.Matricaria m a t r i c a r i o i d e s , T r i f o l i u m dubi um, T.liybrldum ssp. 
liybridum, Carum c a r v i . These would i n d i c a t e the predominance of 
predominance o f a g r i c u l t u r a l management i n the area and, p o s s i b l y the 
i n t r o d u c t i o n of species i n seed. South-east.Mainland i s , however, s l i g h t l y 
warmer than the r e s t o f Southern Shetland (see 2.2.) and i t i s possible 
t h a t t h i s encourages the s u r v i v a l of such species. I t i s i n t e r e s t i n g t o 
note t h a t p l a n t s associated w i t h crops are also common on Fethar, the 
most f e r t i l e . o f the Northern I s l e s . 
A t h i r d h a b i t a t t h a t was. not sampled was t h a t of the maritime c l i f f s , 
described i n 6.1.6. The §^d02Scleranthetea. i s a class of stonecrop, sand 
and rock v e g e t a t i o n (Birse & Robertson 1976) which although not recognised 
i n the present work may i n c l u d e some o f the closed herb, vegetation o f sea-
c l i f f s . The Crithg.o^Llmonetea i s the usual class of southern maritime 
rock c r e v i c e communities (Shimwell 1971) but i t i s probable t h a t Shetland 
sea c l i f f v e getation, dominated by Armeria maritima, Lotus corniculatus and 
Cochlearia o f f i c i n a l i s could be placed i n the S i l e n i o n maritimae Malloch 71. 
• . I , = = = = = = = = = = = = = = = = = = 
Although obviously a northern v a r i a n t of those communities they resemble 
some described from the L i z a r d (MallOch 1971). I t would then be possible 
to reconsider the p o s i t i o n of the c l i f f - t o p grasslands i n Southern Shetland, 
at present placed i n the Armerion maritimae, although Lewis (1976)'assigned 
those o f the Northern I s l e s tentatively to the S i l e n i o n _ ^ r t i m a e . The 
absence o f so many c h a r a c t e r i s t i c southern c l i f f species from Shetland 
vegetation would seem t o warrant the c r e a t i o n o f a new syntaxon. However, 
the L i z a r d and Shetland are such geographical extremes t h a t f u r t h e r work 
on the other intermediate c l i f f s must be done before t h e i r r e l a t i v e 
p o s i t i o n s can be f u l l y assessed. 
I n l a n d , c l i f f or rock crevice communities aria extremely fragmentary i n 
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i n nature and were not sampled. T y p i c a l l y they support small shrubs such 
as S a l i x spp,, Juniperus communis spp. nana, Lonicerea peryclymenum or 
Rosa spp. and, more r a r e l y , Sorbus anouparla.Coryllus avellana and 
Populus tremula. Many ferns have t h e i r sole Shetland s t a t i o n s i n the 
g r a n i t e crevices o f North Marvlne, e . g . I h e l y p t e r l s phegopterls (Palmar and 
Scott 1969). 
Whole classes of B r i t i s h vegetation may be l i m i t e d i n extent or absent 
from SKe.tland a l t o g e t h e r , due t o a number of reasons. 
The p h y s i c a l i s o l a t i o n of the isl a n d s has r e s t r i c t e d the f l o r a numerically. 
Palmer and Scott (1969) l i s t 681 vascular p l a n t species f o r the islands of 
which only 400 are n a t i v e t o the isl a n d s ( c . f . 2 241 . spp.native t o B r i t a i n 
(Dandy 1958)). This p a u c i t y i s maintained by a small range of bedrock, 
being mostly a c i d i c , and the oceanic nature of the climate which has 
encouraged the b l a n k e t i n g of most of the islands by peat. 
Conversely, the high l a t i t u d e allows c e r t a i n a r c t i c - a l p i n e species t o 
grow a t low a l t i t u d e s a t which they would not be found i n Mainland B r i t i a n . 
This 'squashing* of a l t i t u d i n a l range c e r t a i n l y permits growth of a wide 
range of a i t t i c - a l p i n e communities a t the same time c r e a t i n g anomalies such 
as the Linum-Silene a c a u l i s group on l o w l y i n g grassland. 
The presence of serpentine rock on Unst and F e t l a r , (and a very small 
outcrop i n South Mainland) produces the unique debris community containing 
Cerastium nlgrescens. assigned by Lewis (1976), t o the T h l a s g e t e a ^ r o t u n d i f o l i i . 
Shetland a t the extreme n o r t h of B r i t a i n and, not s u r p r i s i n g l y , 
represents the northern l i m i t s o f many species, e.g.Sagina maritima. Ranunculus 
baudautii. 
Goode (1974) analysed the Shetland f l o r a i n terms of Matthews' 
phytogeographical elements and found t h a t the most common elements i n the 
f l o r a were: 
Widespread 46.6% common species,not introduced 
Widespread, sub-atlantic..17.0% " " 
Northern c o n t i n e A t a l 12.3% 
A t l a n t i c 11.6% " 
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He p o i n t s out t h a t the f i r s t three groups embrace 76% of Shetland's common 
species, w h i l e n o t i n g t h a t the p r o p o r t i o n of the a r c t i c - a l p i n e element i s 
much lower than t h a t of Faeroe (6.2% as opposed t o 14.7%) of t o t a l n a t i v e 
f l o r a . 
However; i n comparing the f i g u r e s f o r Shetland and Skye i t i s notable 
t h a t w h i l e the percentages involved are s i m i l a r , the f l o r a of Skye i s f a r 
r i c h e r than Shetland (588 spp.as opposed to 399.) 
Thus, classes of vegetation centred on species of mainland B r i t i a n 
and even Northern Scotland, would not necessarily extent t o Shetland. 
The o v e r a l l character o f Shetland vegetation i s shaped by a number 
of f a c t o r s . 
The c l i m a t e i s hyperoceanic ( B i r s e 1973) w i t h humid t o very humid moisture 
c o n d i t i o n s . Exposure i s severe over most parts o f Southern Shetland and the 
highest areas are "extremely exposed" i n terms o f Birse and Robertson (1970)'a 
scale. The humid, hyperoceanic conditions a l l i e d t o the undulating 
landscape o f much of c e n t r a l Mainland promotes peat development t o a great 
extent (Bifise 1973). I n d i v i d u a l bog and heath species t h r i v i n g on t h i s 
extreme oceanic climate have been mentioned i n Chapter 5 and i t can only 
be noted here t h a t the prominence o f such species i n the vegetation i s not 
seen elsewhere i n B r i t a i n , even on the West S c o t t i s h i s l a n d s , and thus places 
the Shetland communities i n a unique p h y t o s o c i o l o g i c a l p o s i t i o n . 
Exposure i s p a r t i c u l a r l y important. I t has precluded n a t u r a l t r e e 
growth i n a l l but the most sheltered garden s i t u a t i o n s . P l a n t a t i o n 
experiments a t Kergord i n d i c a t e d t h a t w i t h care and "nursing" Si t k a spruce 
might survive i n Shetland, but i t would prove an uneconomical crop 
(Stewart 1962). Since c a r e f u l mangagement ended, the p l o t s are now v i s i b l y 
windrshapiad and decreasing i n s i z e . 
Coratant and high-speed winds have caused the e v o l u t i o n of a p a r t i c u l a r l y 
dwarfed and h a i r y form o f Plantago maritima, c h a r a c t e r i s t i c o f the Unst debris 
and the higher p a r t s of Ronas H i l l . Insect pq^p-nation must be l i m i t e d , f o r 
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the i n s e c t fauna of Shetland i s s i m i l a r l y r e s t r i c t e d . Could the 
e v o l u t i o n of a subsp.Zetlandica of Silene d i o i c a , having heavy seeds, 
be an adaptation t o a i d successful seed d i s p e r s a l i n a windy environment? 
I t liay be t h a t heavier seeds are not blown as f a r from the parent p l a n t 
as l i g h t e r ones, and thus tend t o land i n a proven s u i t a b l e area. No 
study o f the e f f e c t of the Shetland climate on i t s n a t i v e species has been 
made but there would appear to be a number of possible subject species. 
S i m i l a r l y the d a y l i g h t regime o f the Islands may a f f e c t p l a n t growth 
e s p e c i a l l y o f crop species. I n mid-summer there i s d a y l i g h t f o r 24 hours 
w h i l e i n mid-winter there i s darkness f o r almost 18 hours. 
I s o l a t i o n from mainland B r i t a i n has been mentioned w i t h respect to 
p l a n t communities and c e r t a i n i n d i v i d u a l species and d i s t r i b u t i o n s . 
Berry (1974) has shown t h a t the Shetland Islands contain unique 
populations o f Apodemus spp.and Am athes glareosa, evolved through l i m i t e d 
genetic resources of i s l a n d populations. I n the b o t a n t i c a l f i e l d , Hieracium 
spp., Silene d i o i c a , Luzula s y l v a t i c a , and Cerastium nigrescens are examples 
of l o c a l l y evolved taxa. Shetland would thus seem an i d e a l l o c a t i o n f o r 
the p l a n t g e n e t i c i s t t o study inbreeding. 
A notable character o f any Shetland blanket peat landscape i s the 
p e a t - c u t t i n g . The peat i s cut i n spring and stacked t o dry over summer 
before being taken t o the homes i n autumn. I f the top sod i s removed 
and replaced c a r e f u l l y the vegetation i s l i t t l e d i sturbed. The great 
depth o f peat s t i l l below ensures t h a t the h a b i t a t i s l i t t l e changed. 
But i f the top i s not replaced a f t e r c u t t i n g the surface soon becomes 
eroded by wind and r a i n , t o the bedrock i n shallow peat areas, and 
expanses o f moorland lose t h e i r vegetation cover. The process i s then 
a creeping one, since the eroded surface and edge of the c u t t i n g w i l l 
then "eat way" beneath the surrounding areas. T a l l i s (1964) explains 
how even the s l i g h t e s t disturbance t o blanket peat surface causes the 
n a t u r a l drainage p a t t e r n s t o a l t e r , and leads t o channelling of the 
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peat as streams cut through. 
The u b i q u i t o u s sheep have also had a prpfound e f f e c t on the Shetland 
v e g e t a t i o n i n t h a t since t h e i r i n t r o d u c t i o n these animals have grazed 
f r e e l y on almost every p a r t of the Islands. Only a few holms i n lochs, 
c l i f f faces and small sea stacks have escaped t h e i r t e e t h and can give 
evidence t o the more n a t u r a l Shetland vegetation. Rabbits, too, have had 
not i c e a b l e e f f e c t , p a r t i c u l a r l y i n burrowing i n sandy areas. Seals, the 
only other l a r g e mammal (besides man, sheep and r a b b i t s ) occurring i n large 
numbers do, haul up on beaches, p a r t i c u l a r l y Mousa i n the Southern I s l e s , but 
they have n o t had the impact on vegetation seen f o r example, on the Fame 
Is l a n d s , o f f the Northumbrian coast. 
F i n a l l y , the e f f e c t o f the sea spray on i s l a n d vegetation must be 
considered.. Aided by high winds, s a l t spray i s c a r r i e d f a r i n l a n d . The 
i o n i c concentrations of sodium and c h l o r i d e i n Shetland freshwater lochs 
was measured by B r i t t o n (1974). He found t h a t a t s i m i l a r distances from 
the sea, Shetland lochs have higher i o n i c concentrates than comparable 
lochs on mainland Scotland. On Shetland i t s e l f the concentration of sodium 
i s d i r e c t l y p r o p o r t i o n a l t o p r o x i m i t y t o the sea. This could a f f e c t the 
d i s t r i b u t i o n o f some species. For example, Charophytes, which are 
ge n e r a l l y r e s t r i c t e d t o high calcium waters colonise waters of a lower 
t r o p h i c s t a t u s . ( B r i t t o n 1974) 
Goldsmith (1975) believes t h a t a l l Shetland i s sub-maritime because no 
p a r t i s f u r t h e r than 5.5 km from the sea ( B r i t t o n 1974). Maritime species 
such as Plantago maritima arid Armeria maritima are found throughout the 
i s l a n d s . 
As shown by Gillham (1957) on Mull and lona, the t r a n i s i t o n from 
maritime communities t o blanket bog through a maritime heath vegetation 
can take place i n a very few metres - such i s the overwhelming tendency of 
most Shetland vegetation t o form blanket peat (see Lewis 1976). 
The extremely l o c a l i s e d nature of c e r t a i n vegetation types w i t h i n the 
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Southern I s l e s has been emphasised throughout the study. Information 
from the Northern I s l e s does not extend the cover of most tj'pes. Sand-
dunes and machair v e g e t t i o n are seen at Westsandwick and Breckin on Y e l l , 
and on Unst, but there i s only one large saltmarsh, at Baltasound. 
There are no limstone outcrops i n the Northern I s l e s , nor any meso- or 
entrophic lochs. 
These, then, are vegetation types, r e p r e n t a t i v e of the Northern extent 
of t h e i r B r i t i s h d i s t r i b u t i o n , and before 1970 u n l i k e l y t o be under any 
t h r e a t of damage. 
But since t h a t date there has been a great increase i n the number o f 
people i n Shetland, both as t o u r i s t s and residents. 
U n f o r t u n a t e l y i t i s the most vulnerable areas t h a t appear t o be the 
most a t t r a c t i v e to Homo sapiens. 
Gas and o i l e x p l o r a t i o n i n the North sea s t a r t e d i n the l a t e 1950's, 
but i t was riot u n t i l 1971 when the huge Brent f i e l d was discovered t h a t the 
i n t e r e s t o f the companies t r a n s f e r r e d from the S c o t t i s h mainland to Shetland. 
F i r s t thoughts on the prospects f o r the Islands were a l l favourable -
increased wealth, jobs and technology. I t was probably not u n t i l 1973 tha t 
the disadvantages were considered. Chief among these i s the th r e a t to the 
environment, through p o l l u t i o n and physical d e s t r u c t i o n of areas. The 
e f f e c t of any large o i l s p i l l a g e would p r i m a r i l y be on the marine f l o r a 
and fauna although o i l would damage any foreshore communities w i t h which 
i t came i n contact. Thus the l i m i t e d saltmarsh and sand vegetation i s at 
r i s k , e s p e c i a l l y those w i t h r a r e r species such as Mertensia maritima, 
Cakile maritima and Spergularia marina. 
P h y s i c a l damage could be e i t h e r through b u i l d i n g permanent or 
temporary s t r u c t u r e s or through trampling and human l e i s u r e a c t i v i t i e s , 
e , g . p i c n i c k i n g . The population of Shetland increased by almost 2.5% p.a. 
between 1971 and 1974 (Z.C.C.1975) and t h i s f i g u r e must be growing l a r g e r . 
Many o f these people are, n a t u r a l l y , a t t r a c t e d t o the sandy shores and 
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maritime grasslands, r a t h e r than the drab moorlands f o r r e c r e t a t i o n . 
I n a d d i t i o n thousands o f t o u r i s t s v i s i t the Islands annually, and a l l 
these t r a m p l i n g f e e t place pressure on rare vegetation types. 
A number of steps have been taken t o ensure planning and p r o t e c t i o n 
o f these s i t e s . Perhaps the most d e t a i l e d and co n s t r u c t i v e was a report 
by Warren and Harrison (1974) who made a number o f proposals f o r s p e c i f i c 
s i t e s i n Shetland. A Nature Conservancy Council re p o r t published the 
same year.brought together much of the in f o r m a t i o n already c o l l e c t e d on 
the i s l a n d s . 
But conservation i n Shetland has not taken many p r a c t i c a l steps. 
Mo n i t o r i n g schemes, p a r t i c u l a r l y by the Sullom Voe Environmental Advisory 
Group hope t o p l o t the "before" and " a f t e r " e f f e c t s of the o i l - r e l a t e d 
changes t a k i n g place. I t i s t o be hoped t h a t the 12-year predicted 
o i l p roduction period i s not passed before the changes are recognised and 
i r r e p a r a b l e damage i s done. 
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6.3.CONCLUSIONS 
The Z u r i c h - M o n t p e l l i e r system has been used successfully t o describe 
the v egetation of southern Shetland. Even though the area i s f l o r i s t i c a l l y 
impoverished, and the system i s e s s e n t i a l l y making f l o r i s t i c c o m p a r i s i o n 
between releves, s u f f i c i e n t s i m i l a r i t i e s and d i s s i m i l a r i t i e s between examples 
were found t o make i t possible t o d e l i m i t vegetation groups. I n many cases 
these were only regarded as noda, i n the absence of B r i t i s h data on 
re l a t e d v egetation types (e.g.communities of Armerion_maritimae and S i l e n i o n 
maritimae). ========= 
The Shetland f l o r a as a whole i s undoubtedly unusual because of the 
i s o l a t e d nature o f the Islands and t h e i r northern oceanic environmeht. 
The presence o f species such as Cerastium nigrescens and Cardaminopsis 
petraea add t o t h e i r s i n g u l a r i t y . 
The vegetation types described here, and by Lewis (1976) also r e f l e c t 
t h i s unusual environment. A new blanket bog association has been described 
from the Islands (Lewis 1976) characterised by species of p a r t i c u l a r l y 
oceanic d i s t r i b u t i o n . The heaths of southern Shetland cover both oceanic 
types o f the ^ r i c e t o ; C a r i c e t u m _ b i n e r v i | ) and montane o f the ^ r c t o s t a ^ h y l e t o -
CeJtrariQD.Diialis). Those of the l a t t e r group are found a t much lower 
a l t i t u d e s i n Shetland than i n the S c o t t i s h Highlands. 
Communities of dry, l i g h t s o i l s are extremely r e s t r i c t e d , e.g.Pestuco 
'^ £21?®i®?i_5°§ifEi9l92£'X!?®P*}2Ifi®2' generally l i m i t e d t o sandy shores and 
coastal grasslands. 
Generally Shetland provided the most n o r t h e r l y , but f l o r i s t i c a l l y 
degenerate, examples o f vegetation found i n B r i t a i n , e.g.saltmarshes 
l a c k i n g lower marsh communities. 
There i s a cl e a r p a t t e r n o f i n t e r - r e l a t i o n s h i p between d i f f e r e n t 
Shetland communities, c o n t r o l l e d mainly by human management (drainage, 
peat c u t t i n g , r e clamation), grazing (sheep, c a t t l e , ponies, r a b b i t s ) , peat 
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depth, a l t i t u d e , exposure, and distance from the sea. Due t o the heavy 
r a i n f a l l (248 raindays per year, 1000mm average annual r a i n f a l l ) on an 
undulating, topography i n a temperate area, there i s an o v e r - r i d i n g tendency 
f o r blanket peat t o form on a l l s u i t a b l e land. This may extend to sea-
l e v e l , and sea-shores i n places, and species normally c h a r a c t e r i s t i c of 
blanket bog extend i n t o other types o f vegetation where the boundaries 
occur. 
At present the Shetland I s l e s are subject to the i n t e r e s t o f 
co n s e r v a t i o n i s t s concerned by the prospects o f o i l - r e l a t e d developments. 
Only the coastal communities are i n danger from o i l s p i l l a g e accidents, 
although the a t t r a c t i v e dune grasslands should be protected from trampling 
and pressures o f v i s i t o r s . 
I t i s hoped t h a t t h i s survey and the work of Lewis (1976) on the 
Northern I s l e s w i l l procude a base-line from which more d e t a i l e d Studies 
may be made. The heaths o f Ronas H i l l and other high ground would be 
s u i t a b l e f o r a istudy comparing them w i t h Scandinavian and B r i t i s h montane 
ve g e t a t i o n . 
The Islands have f o r a long time been considered i n t e r e s t i n g f o r 
t h e i r b i r d and small mammal fauna; i t i s hoped t h a t t h e i r b o t a n i c a l and 
i n p a r t i c u l a r p h y t o s o c i o l o g i c a l , value w i l l now be developed. 
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6.4.CQNSPECTUS OF ASSOCIATION AND OTHER UNITS 
CAKILETEA MARITIMAE Tx. & Prsg.50 
CAKiLETALIA MARITIMAE Tx.apud Oberd.49. 
ATRIPLICION LITTORALIS (Nordh.40) R.Tx.40 
Mertensia maritima nodum (5.1.2.3.) 
A t r i p l i c e t u m l i t t o r a l i s (Warming 06) Westhoff & Beeftink 50. 
A t r i p l e x patula community p.p.(5.1.2.4) 
AGROPYRETEA PUNGENTIS Gehu e t Gehu 69. 
HONKENYO-CRAMBETALIA MARITIMAE Gehu & Gehu 69. 
HQNKENYO-CRAMBION MARITIMAE Gehu & Gehu.69 
Honkenya peploides nodum (5.1.2.2.) 
AGROP YRETALIA PUNGENTIS Gehu & Gehu 69 
Arrhenatherum e l a t i u s nodum (5.1.2.5.) 
AGROPYRION PUNGENTIS Gehu & Gehu 69. 
A t r i p l e x patula community p.p.(5.1.2.4.) 
AMMOPHILETEA Br.-Bl;et Tx.45 
ELYMO-AMMOPHILETALIA ARENARIAE Gehu & Gehu 69 
AGROPYRIQN BOREOATLANTICUM Gehu & Gehu 69. 
Elymo-Agropyretum junceiforme Tx.55 
Cakile maritima nodum (5.2.2.1.1.) 
AMMOPHILION BOREALlS Tx.55 
Elymo-Ammophiletum arenariae Br.-Bl.& Deh.36 (5.2.2.1.2.) 
P o t e n t i l l a anserina nodum (5.2.2.1.3.) 
PLANTAGINETEA MAJORIS R.Tx.fc Prsg. 50 
PLANTAGINETALIA MAJORIS R.Tx.(47.)50. . 
AGROPYRO-RUMICIQN CRISPI Nordh.40 em.R.Tx.50 
I'OO-Lolietum D.M.de Vries & Westhoff n.n.apud. 
A.Bakker 1965. (5.2.2.4.) 
PHRACMITETEA R.Tx. k Prsg.42 
MAGNOCARICETALIA P i g n a t t i 53 
MAO^OCARICION ELATAE Koch 26. 
Carex r o s t r a t a - Menyanthes t r i f o l i a t a Association 
Birks. 73. (5.5.2.2.) 
KOELERIO-CORYNEPHORETEA K l i k a apud K l i k a & Novak 41. 
FESTUCO-SEDETALIA ACRIS R.Tx.51. 
GALIO-KOELERION (R.Tx.37) Den Held & Westhoff 69 n.n. 
Ammophila s o c i a t i o n (5.2.2.2.1.) 
Antennarietum hibernicae Br.-Bl.et Tx.52 emShimwell 68. 
Silene a c a u l i s nodum £5.4.2.4.) 
.Viola c u r t i s i i - S y n t r i c h . i a r u r a l i s Assn.Br.-Bl.& Tx.52 
subass. P e l t i g e r a canina 
v a r . w i t h Camptothecium lutescens (5.2.2.2.2.pp) 
v a r . w i t h D i t r i c h i u m f l e x i c a u l e (5.2.2.2.2.pp) 
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FESTUCO-BROMETEA Br.Bl.fc R.Tx.43.em R.Tx.61 
BROMETALIA ERECTI Br.-Bl.36 
ME^pBROMION ERECTI Br.-Bl.& Moor 38, em Oberd.49, 
Base-Rich Festuca grassland (5.4.2.1.) 
SAGINETEA MARITIMAE Westhoff,van Leeuweri & A d r i a n i 62. 
SAGINETALIA MARITIMAE Westhoff,Van Leeuwen & A d r i a n i 62. 
SAGINION MARITIMAE Westhoff,Van Leeuwen & Ad r i a n i 62. 
Species poor,upper s a l t marsh community (5.3.2.1.2) 
ASTERETEA TRIPOLII Westhoff & Beeftinck 62 
GLAUCO-PUCCINELLI.ETALIA Beeftinck & Westhoff 62. 
PUCCINELLION MARITIMAE Christiansen 27 em Tx.37 
Festuca-turf f u c o i d hodum (5.3.2.5;) 
ARMERION MARITIMAE Br.-Bl.& De L.36 
Festuca-Armeria nodum Adam 76. 
T r i g l o c h i n maritima zone pp.(5.3.2.3.) 
Festuca-Puccinellia nodum Adam 76 
T r i g l o c h i n maritima zone pp.(5.3.2.3.) 
.Juncetum g e r a r d i i Warming 06 
suba s s.Leontodonautumnalis 
Species-rich.upper saltmarsh community pp (5.3.2.1.1.) 
Carex distans - Plantago maritima Ass.Ivimey-Cook & Proctor 66 
(5.4.2.2.) 
Plantago maritima nodum Malloch 71. Shetland v a r i a n t (5.4.2.3.) 
ELEOCHARIQN UNIGLUMIS S i i r a 70. 
Eleocharetum uniglumis S i i r a 70. 
Elecharis q u i n q u e l f l o r a nodum (5.3.2.2.) 
PUCCINELLIO-SPERGULARION SALINAE Beeftinck 65. 
Spergularia marina nodum (5.3.2.4.) 
MOLINIO-ARRHENATHERETEA Tx.37 
M)LINIETALIA Koch 26 
Holcus-Juncus effusus nodum Adam 76. (5.3.2.1.1.pp) 
!?2^ 5^i:S^ §1^ 2~^ °'''''''""^ y^ (5.5.2.7.2.) 
. Agroatis tenuis nodum (5.1.2.1.,5.3.2.1.1.pp) 
CALIHION PALUSTRIS Tx.37 
Waterside community (5.5.2.1.) 
Caltha meadows (5.5.2.6.) 
f . Juncus conglomeratus nodum (5.5.2.7.1.) 
ARRHENATHERETALIA ELATIORIS Pawlowski 28. 
CYNOSURIQN CRISTATI Tx.47. 
A c h i l l e a nodum (5.2.2.3.) 
Lolio-Cynosuretum (Br.-Bl.Ss Dehi36).R.Tx.37 em.Van Leeuwen & 
Westhoff apnd Bakker .65. (5.4.2.7.2.) 
subass.J.effusus O'Sullivan 65. (5.4.2.7.3.) 
Spp.rich Shetland nodum (5.4.2.7.1.) 
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MONTIO-CARDAMINETEA Br.-Bl.Se Tx.43. 
MONTIO-CARDAMINETALIA Pawlowski 28. 
CRATQNEURION COMMUTATI Koch 28. 
Cratoneuretum commutati Jones 73. 
Cardaminetosum pratensis 
var.Cratoneuron filicinum 
typical subvariant (5.4.2.5.1.) 
PARVOCARICETEA den Held & Westhoff 69. 
CARICETALIA NIGRAE Koch 26 em.Nordh.36 denuo eni.Tx.37 
CARICION CURTO-NIGRAE Koch 26 em.Nordh.36 
Viola p a l u i s t r i s community (5.5.2.5.1.) 
Violo-Epilobietum p a l u s t r i s Jones 73. 
Caricetosum p u l i c a r i s (5.4.2.5.2.) 
Carex-Sphagnum recurvum nodum Bks.73.(5.5.2.5.2.) 
IpFIELDIETALIA Prsg.apud Oberd.49. 
CARICION DAVALLIANAE Klika 34. 
Galium palustre nodum (5.2.2.5.1.) 
Carex maritima nodum (5.2.2.5.2.) 
Pinguiculo-Cariceturn dioicae Jones 73.em.Wheeler 75. 
Carex demissa facies (5.8.2.6.pp) 
Carex hostiana facies (5.8.2.6.pp) 
elecharetosum typicum (5.5.2.4.) 
SCHEUCHZERIETEA Den Held,Barkmann,8i; Westhoff 69. 
SCHEliCHZERIETALIA PALUSTRIS Nordh.36 
RHYNCOSPORION ALBAE Koch 26. 
Nardus s t r i a t a nodum (5.7.2.1.) 
Carex panicea nodum (5.7.2.2.) 
CARICION LASIOCARPAE Vanden Bergen 49. 
Pot e n t i l l a p a l u s t r i s communities (5.5.2.3.) 
OXYCOCCO-SPHACajETEA Br.-Bl. & Tx.43 
ERICETALIA TETRALICIS Moore (64)68. 
ERICION TETRALICIS Schwick.33. 
Narthecio-Ericetum t e t r a l i c i s Moore (64)68.(5.8.2.2.) 
Pleurozia purpurea-Erica t e t r a l i x Ass.(Lid.29) Br.-Bl.& Tx.50. 
(5.6.2.4.) 
SPHAGNETALIA MAGELLANICI (Pawlowski 28p.p.) Moore (64)68. 
ERICO-SPAGNION Moore (64)68. 
Empetrum-Rhytidiadelphus loreus Ass. Lewis 76. 
•Aincetosum squarrosi (5.8.2.3.1.) 
rhacomitretosum lannginosi 
typ i c a l variant (5.6.2.3.1.) 
Listera-Pleurozia variant (5.6.2.2.) 
Erico-Sphagnetum magellanici Moore (64)68 
subass.Molinia caerulea (5.8.2,3.2.pp., 5.6.2.3.2.) 
subass.Cladonia u n c i a l i s (5.8.2.3.2.pp) 
ty p i c a l subass. (5.8.2.3.2.pp) 
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NARDO-CALLUNETEA Prsg.49 
NARDETALIA (Oberci.49). Prsg.49 
VIOLIQN CANINAE Schwick (41)44 em.Prsg.49 
spp.rich Agrosto-festucetum, Shetland var.(5.4.2.6.2.) 
Nardo-Juncetum squarrosi (Nordh.20).Bu k.42. (5.4.2.6.1.,5.8.2.1.) 
CALLUNO-ULICETALIA (Quantia 35) Tx.37 
ULICIQN NANAE Duvign.44.em Vanden Bergen 58. 
Ericetuo-Caricetum binervis Br.-Bl.& Tx.52. (5.6.2.1., 5.8.2.4.1.) 
Shetland race (5.8.2.4.2.) 
Plantago maritima nodum (5.8.2.4.3.) 
Subass.Viola riviniaana (5.8.2.5.pp) 
CARICETEA CURVULAE Br.-Bl.48 
CARiCETALlA CURVULAE Br,-B1.26. 
ARCTOSTAPHYLETO CETRARION NIVALIS Dahl.56. 
Cladineto-Callunetum typicuin McV.& R.62 (5.8.2.5.pp). 
Cladineto-Callunetum sylvatreosum McV & R.62 (5.8.2.5.pp) 
tra n s i t i o n a l Cladineto-Callunetum typicum 
Arctoeto-Callunetum McV.& R.62 .(5.8.2.5.pp) 
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